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(54) METHOD FOR DRIVING ELECTROPHORESIS DISPLAY DEVICE. DRIVING CIRCUIT THEREFOR, 
ELECTRIC MIGRATION DISPLAY DEVICE AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and circuit for 
driving an electrophoresis display device of an active matrix system, 
and electronic equipment. 

SOLUTION: A reset voltage is written in each pixel electrode during a 
reset period Tr. Next, voltage to be applied is applied to each pixel 
electrode only for a period according to a gradation value instructed 
by picture data during a write period. Thereafter, a common electrode 
voltage is written in each pixel electrode. Thus, the charges 
accumulated on the pixel capacitance are discharged, so that an 
electric field is acted on a distribution system. Thereafter, a display 
picture is held. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electrophoresis display which has a 
dispersed system containing an electrophoresis particle and its drive method, a drive circuit, and electronic equipment. 
[0002] 

[Description of the Prior Art] The electrophoresis display using the electrophoresis phenomenon is known as an un- 
emitting-light type display device. An electrophoresis phenomenon is a phenomenon which a particle moves, when 
electric field are impressed to the dispersed system which distributed the particle (electrophoresis particle) in the liquid 
(dispersion medium). Fundamentally, electrophoresis display has one pair of electrodes which separated the fixed 
interval and countered, and the dispersed system enclosed with inter-electrode [ these ]. and the electrophoresis particle 
charged when the potential difference was given between two electrodes - direction ****** of electric field - it will 
be drawn to one of electrodes Here, if an electrophoresis particle is constituted fi:om a pigment particle while dyeing a 
dispersion medium with a color, the color of an electrophoresis particle or the color of a color will be visible to a 
watcher. 
[0003] 

[The technical problem in which invention tends to carry out a technical problem] However, there is no conventional 
example about the electrophoresis display of active matrix form., and it is not known about the drive method or drive 
circuit. 

[0004] this invention is made m view of the situation mentioned above, and the purpose is in offering the drive method, 

the drive circuit, and electronic equipment of electrophoresis display of active matrix form. 

[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention has a common 
electrode, two or more pixels, and two or more switching elements connected to each pixel. The pixel electrode in 
which it connected with one of the aforementioned switching elements, and each of two or more aforementioned pixels 
opened the aforementioned common electrode and distance and which it countered, It is the drive method of an 
electrophoresis apparatus of having the dispersed system which is inserted between the aforementioned common 
electrode and the aforementioned pixel electrode, and contains an electrophoresis particle. Impress the 1st voltage to 
the aforementioned common electrode, and the pixel electrode of each aforementioned pixel is received. After 
performing write-in operation only whose fixed time impresses the 2nd voltage to the aforementioned pixel electrode 
through the aforementioned switching element so that it may make the aforementioned pixel electrode and common 
inter-electrode produce the electric field which make the aforementioned electrophoresis child's space condition shift to 
the state according to the display gradation of the pixel concerned, The drive method of the electrophoresis display 
characterized by performing non-bias operation which impresses the 1 st voltage of the above to the aforementioned 
pixel electrode thorough the aforementioned switching element is offered. 

[0006] According to this invenfion, if the 2nd voltage is supplied to a pixel electrode, electric field will be impressed to 
a dispersed system, a Coulomb force will act on an electrophoresis particle, and the spatial state will change. Next, the 
inter-electrode potential difference becomes zero by supplying the 1st voltage to a pixel electrode. And when a 
switching element is turned OFF, the spatial state of an electrophoresis particle is fixed and the display image 
expressed according to the space state of this electrophoresis particle is fixed, 

[0007] In a desirable mode, in the aforementioned write-in operation, while impressing the voltage according to the 
aforementioned display gradation to the aforementioned pixel electrode as the 2nd voltage of the above, in advance of 
the aforementioned write-in operation, the reset action which impresses the reset voltage which moves the 
aforementioned electrophoresis child to an initial valve position to the aforementioned pixel electrode is performed. 
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ON/OFF change control terminal is comicytcu "".^^^^^ Elements linked to the pixel electrode m 
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more aforementioned data lines is performed using the fie d ^^^^^^^^^^^^ fmpressing common electrode voltage 
control in the one field The aforementioned scamimg 1^"^^^^^^^^ wftching elements comiected to the 

to the aforementioned common elec^ode. The J^^f ^^^^^^ is impressed. Fixed time 

scanning line concerned to the f - ^^^^ ^^^^ to shift to Sie space state according to 

impression of two or more pixel voltage for f ^^^^^^^^ .Gild's space condition is carried out at two or more 
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0013] According to this drive method, it becomes P°ff ^^^^ J,™^ voltage to a pixel electrode, inter- 
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[0014] In a desirable mode, respectively m the field for repeatmg a aforementioned data 

perfonning the aforementioned reset action ^^^^^^^^^^^^^^ field which initialize the 
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pixel from which display gradation changed before and after the change. 

[0016] Moreover, in another desirable mode, by this drive method, two or more scanning lines are chosen 
simultaneously, and the voltage for the aforementioned initiaHzation is impressed to two or more data Imes, and the 
voltage for the aforementioned initialization is simultaneously impressed to two or more pixel electrodes. 
[0017] Also in which mode, the number of times of the voltage impression for renewal of the voltage impression for 
initialization and pixel voltage can be reduced. 

[0018] hi a desirable mode, after impressing two or more aforementioned pixel voltage to two or more data lines, two 
or more braking voltage which generates the electric field which perform braking of the aforementioned 
electrophoresis child is impressed to two or more aforementioned data lines. 

[0019] Moreover, after performing a reset action in another desirable mode using the one field, In the field for 
repeating write-in operation using the consecutive field, and performing the aforementioned reset action In the field for 
being impressed by two or more aforementioned data lines as the aforementioned pixel voltage as voltage for 
generating the electric field which initialize the aforementioned electirophoresis child's space condition, and performing 
the aforementioned write-in operation Difference voltage with the gradation voltage corresponding to tiie display 
gradation made into tiie gradation voltage and the purpose corresponding to the display gradation obtained by the last 
write-in operation as the aforementioned pixel voltage is impressed to two or more aforementioned data lines. 
[0020] Moreover, in anotiier desirable mode, after impressing two or more aforementioned pixel voltage to two or 
more data lines, two or more braking voltage which generates the electric field which perform braking of the 
aforementioned electrophoresis child is impressed to two or more aforementioned data lines. 

[0021] Moreover, two or more scanning lines to which this invention intersects two or more data lines and two or more 
aforementioned data lines in two levels, A common electirode and two or more pixel electiodes which are respectively 
prepared corresponding to each intersection of two or more aforementioned data lines and two or more aforementioned 
scanning lines, and counter with the aforementioned common electiode across a fixed gap respectively. Two or more 
dispersed systems which are pinched between two or more aforementioned pixel electi:odes and the aforementioned 
common electrode, and contain an electi-ophoresis particle respectively. Corresponding to each intersection of two or 
more aforementioned data lines and two or more aforementioned scanning Unes, it is prepared respectively. Each 
ON/OFF change control terminal is connected to the scanning line which passes the intersection concerned. It is the 
drive method of electrophoresis display of having two or more switching elements linked to the pixel electrode in 
which tiie data line which passes tiie intersection concerned when it is an ON state was prepared corresponding to the 
intersection concerned. The reset action, write-in operation, and maintenance operation for conti-ol of image display are 
performed using die field with a certain time lengtii respectively, in ttie field for tiie aforementioned reset action The 
aforementioned scanning Ime is chosen one by one, impressing common electiode voltage to tiie aforementioned 
common electrode. The voltage which bundles up all the switching elements connected to tiie scanning line concerned 
to tiie selected scanning line, and is made into an ON state is impressed. After impressing two or more pixel voltage for 
generating the electiic field which initialize tiie aforementioned electiophoresis child's space condition to two or more 
data lines, The voltage which bundles up all the switching elements connected to the scanning Une concerned to tiie 
scanning line which carried out [ aforementioned ] selection, and is made into an OFF state is impressed, in tiie field 
for the aforementioned write-m operation The aforementioned scanning line is chosen one by one, impressing common 
electiode voltage to the aforementioned common electiode. The voltage which bundles up all the switching elements 
connected to tiie scannmg line concerned to the selected scanning line, and is made into an ON state is impressed. As 
opposed to the scanning line which carried out [ aforementioned ] selection after impressing two or more gradation 
voltage to two or more aforementioned data lines The voltage which bundles up all the switching elements connected 
to the scanning line concerned, and is made into an OFF state is impressed, in the field for tiie aforementioned 
maintenance operation The aforementioned scanning line is chosen one by one, impressing common electiode voltage 
to tiie aforementioned common electiode. The voltage which bundles up all the switching elements connected to the 
scanning line concerned to the selected scanning line, and is made into an ON state is impressed. After impressing tiie 
aforementioned common electiode voltage to two or more aforementioned data lines, the voltage which bundles up all 
the switching elements connected to the scanning line concerned to the scanning line which carried out 
[ aforementioned ] selection, and is made into an OFF state is impressed. 

[0022] According to this drive method, respectively, since the reset action, write-in operation, and maintenance 
operation for confrol of image display are performed using the time of the 1 field, voltage impressed to a pixel 
electrode in a reset action and write-in operation can be made low. 

[0023] Behind tiie field for tiie aforementioned write-in operation, before performing the aforementioned maintenance 
operation, you may impress two or more braking voltage which generates the electric field which brake the 
aforementioned electrophoresis child to two or more aforementioned data lines using the one field. 
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scanning lines, Between each switching element formed corresponding to intersection with two or more data lines, and 
the aforementioned scanning line and the aforementioned data line, the 1st substrate equipped with each pixel electrode 
connected to the aforementioned switching element, and the 2nd substrate equipped with a common electrode The 
electrophoresis display characterized by having the electrophoresis panel which comes to pinch the dispersed system 
containing an electrophoresis particle is offered. In this case, it is desirable to constitute a drive circuit and a switching 
element from TFT, and to form these in the same manufacture process. 

[0043] The electronic equipment which adds and is built over this invention is characterized by using an 
electrophoresis apparatus as a display, and a digital book, a personal computer, a cellular phone, an electronic 
advertising bulletin board, an electronic road sign, etc. correspond to this. 
[0044] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0045] A: Although the electrophoresis display concerning the 1st operation gestalt of the 1st operation gestalt can 
display the picture according to the input picture signal VID and can display it also in any of a still picture and an 
animation, it fits the display of a still picture especially. 

[0046] A-1 : The electrophoresis display of the whole electrophoresis display composition book operation gestalt is 
equipped with the electrophoresis display panel and the circumference circuit. First, the mechanical composition of an 
electrophoresis display panel is explained. Drawing 1 is the decomposition perspective diagram showing the 
mechanical composition of electrophoresis display-panel A concerning 1 operation gestalt of this invention, and 
drawing 2 is the fragmentary sectional view. 

[0047] As shown in drawing 1 and drawing 2 , electrophoresis display-panel A has the element substrates 100, such as 
glass with which the pixel electrode 104 grade was formed, and a semiconductor, and the opposite substrate 200 in 
which the common electrode 201 grade of a plane was formed. The element substrate 100 and the opposite substrate 
200 maintain a fixed gap, and they are stuck so that each electrode forming face may counter. The space inserted into 
the element substrate 100 and the opposite substrate 200 is divided by the septum 110 with fixed height. In this 
example, the septum 1 10 is formed so that the pixel which is the display unit of a picture may be classified. The space 
divided by the septum 1 10 is called division cell 1 IC, and it fills up with the dispersed system 1 there. 
[0048] This dispersed system 1 makes a dispersion medium 2 distribute the electrophoresis particle 3. As for the 
dispersion medium 2, additives, such as a surfactant, are added if needed. In the dispersed system 1, in order to avoid 
sedimentation by the gravity of the electrophoresis particle 3, the specific gravity of a dispersion medium 2 and the 
specific gravity of the electrophoresis particle 3 are chosen so that abbreviation etc. may be spread and may become. 
[0049] Thus, by the septum 110, since much division cell 1 IC was prepared, the field where the electrophoresis 
particle 3 can migrate will be restricted to the interior of division cell 1 IC. Distribution of a particle may incline toward 
a dispersed system 1 , or the condensation which two or more particles join together and becomes a big lump may occur 
in it. If two or more division cell 1 IC is formed using a septum 1 10 as mentioned above, such a phenomenon can be 
prevented and it will become possible to raise the quality of a display image. 

[0050] Electrophoresis display-panel A can be displayed fiill color. In this case, in order to enable it to display one 
color among primary colors (RGB) in each pixel, as a dispersed system 1, red and three kinds which correspond green 
and blue are used. 

[0051] First, the thing of a cyano color is used for it as dispersion-medium 2r while a red particle is used for dispersed- 
system Ir corresponding to red (R) as electrophoresis particle 3r. As this electrophoresis particle 3r, an iron oxide can 
be used, for example. Next, the thing of a MAZENDA color is used for them as 2g of dispersion media while the green 
particle as 3 g of electrophoresis particles is used for Ig of dispersed systems corresponding to green (G). As 3g of this 
electrophoresis particle, the pigment particle of a cobalt green can be used, for example. Next, the thing of a yellow 
color is used for it as dispersion-medium 2b while the blue particle as electrophoresis particle 3b is used for dispersed- 
system lb corresponding to blue (B). As this electrophoresis particle 2b, a cobalt blue pigment particle is used, for 
example. 

[0052] That is, while using what reflects a foreground color as an electrophoresis particle 3, the thing corresponding to 
the color (the example mentioned above complementary color) which absorbs a foreground color as a dispersion 
medium 2 is used. Moreover, the opposite substrate 200, the common electrode 201, and the member of a sealing agent 
202 are used. Therefore, if the electrophoresis particle 3 has surfaced to the electrode by the side of the screen, the light 
of the wavelength corresponding to a foreground color will be reflected by the electrophoresis particle 3, and a watcher 
will recognize a color by this reflected light. On the other hand, if the electrophoresis particle 3 is sedimenting to the 
electrode of the screen and an opposite side, since the light of the wavelength corresponding to a foreground color is 
absorbed by the dispersion medium 2 and the hght of the wavelength will not reach a watcher, a watcher cannot 



recognize a color. By the way, it is controllable by the direction and intensity of the electric field impressed to a 
dispersed system 1 how the electrophoresis particle 3 is distributed in the thickness direction of a dispersed system 1. 
Therefore, while using combining the electrophoresis particle 3 and the dispersion medium 2 which absorbs the 
reflected light, the luminous intensity which can adjust the reflectivity of light reflected by the electrophoresis particle 
3, consequently reaches a watcher can be changed by controlling field strength. 

[0053] Next, the viewing area Al and the circumference field A2 are established in the front face of the element 
substrate 100. The viewing area Al is divided by the septum 110, and the scanning line mentioned later, the data line, 
and the TFT (TFT is called below Thin Film Transistor:) which fiinctions as a SUICHINNGU element are formed 
there besides the pixel electrode 104. On the other hand, the scanning-hne drive circuit mentioned later, a data-line 
drive circuit, and an external connection electrode are formed in the circumference field A2 of the element substrate 
100. 

[0054] Drawing 3 is the block diagram showing the electric composition of electrophoresis display. Electrophoresis 
display is equipped with electrophoresis display-panel A, picture signal processing circuit 300A which is the 
circumference circuit, and the timing generator 400 as shown in this drawing. Here, before picture signal processing 
circuit 300A outputs this image data D while it performs amendment processing according to the electric property of 
electrophoresis display-panel A to the input picture signal VID and carries out the generation output of the image data 
D, it carries out the predetermined period output of the reset data Drest. The reset data Drest draw near to the pixel 
electrode 104 side the electrophoresis particle 3 which is migrating the inside of a dispersed system 1, and since the 
spatial state is initialized, they are used. Below, in order to simplify explanation, the dispersion medium 2 of a 
dispersed system 1 is colored black, and the electrophoresis particles 3 shall be white particles, such as titanium oxide, 
and shall just be charged. 

[0055] Moreover, a timing generator 400 generates the various timing signals for controlling the scanning-line drive 
circuit 130 and data-line drive circuit 140A, only when image data D is outputted from picture signal processing circuit 
300A. 

[0056] Two or more data lines 102 are formed in the viewing area Al of the element substrate 100 in parallel along the 
direction of Y which two or more scanning lines 101 are formed in parallel along the direction of X, and intersects 
perpendicul^ly with this. And in each intersection of these scanning lines 101 and data lines 102, while the gate 
electrode of TFT 103 is connected to the scanning line 101, the source electrode is connected to the data line 102, and 
the drain electrode is further connected to the pixel electrode 104. Each pixel is constituted by the pixel electrode 104, 
the common electrode 201 formed in the opposite substrate 200, and the dispersed system 1 pinched among these two 
electrodes (refer to drawing 2 ). That is, each pixel is arranged in the shape of a matrix corresponding to intersection 
with the scanning line 101 and the data line 102. In addition, the scanning-line drive circuit 130 and data-line drive 
circuit 140A are constituted using TFT, and are formed in TFT103 of a pixel, and a common manufacture process. 
This becomes advantageous in integration, the field of a manufacturing cost, etc. 

[0057] In such electrophoresis display-panel A, if a certain scanning-hne signal Yj becomes active, TFT103 of the j-th 
scanning line 101 to which the scanning-line signal Yj concerned is suppUed will be in an ON state, and the data-line 
signals XI, X2, -, Xn will be supplied to the pixel electrode 104. On the other hand, the common electrode voltage 
Vcom is impressed to the common electrode 201 of the opposite substrate 200 firom the power circuit (impression 
section) which is not illustrated. By this, the potential difference will arise between the pixel electrode 104 and the 
common electrode 201, the electrophoresis particle 3 of a dispersed system 1 will migrate, and the display of the 
gradation according to image data D will be performed for every pixel. 

[0058] A-2: Explain a display principle, next the principle of a gradation display. Drawing 4 is the cross section having 
simplified and shown the structure of a division cell. If shown in the electrophoresis display of this example, a reset 
action is performed first. The electrophoresis particle 3 can draw near to the pixel electrode 104 side in this reset 
action. When using the just charged electrophoresis particle 3, the voltage of negative polarity is impressed to the pixel 
electrode 104 on the basis of the voltage of the common electrode 201. Consequently, as shown in drawing 4 (A), the 
electrophoresis particle 3 can be drawn near to an electrode 104. 

[0059] Next, the voltage of the straight polarity according to the gradation which should be displayed as shown in 
drawing 4 (B) is impressed to inter-electrode. Then, the electrophoresis particle 3 moves to the common electrode 201 
side by electric field. Since electric field stop acting when the potential difference is made into zero, the electrophoresis 
particle 3 stops by the viscous drag of a dispersion medium 2. In this case, since the traverse speed of the 
electrophoresis particle 3 becomes settled according to field strength, i.e., applied voltage, the travel will become 
settled according to applied voltage and impression time. Therefore, if impression time is fixed, the position of the 
thickness direction of tfie electrophoresis particle 3 is controllable by adjusting applied voltage. 
[0060] It is reflected by the electrophoresis particle 3, and this reflected light passes the common electrode 201, and the 



U^, „hich cabled out incidence ftom .he co^non 'j^'^^'^^Z'^^ol ^^o^^^ul T 

rp"e gWdaL voltage which should be <'-P^ '^Ztles 3 Here, if particle properties, such 

[0M.11 By the way, the dispersed system 1 ~»'""* protV^ (for sample: a particle 

Z^t:^^^. T^Z'ZCtZ'J^Z^i^^ stnall. and gradation control 

becomes difficult. ^;oc r.fr«aTiv plfrtronhoresis oarticles 3 included in a dispersed 

[0063] Then, variation is given to the particle properties f ^^^^^^J^^^^^^^ &e nosition of the electrophoresis 
ysteJi 1 wii this operation form. When vanation ^ ^^^^^^^^^^ a graph which 

particle 3 when carrying out fixed time impression °f ^ /^^^l ^^^^^^ ^^^^P^^ 
shows an example of the relation between ^^^^-electrode vo^^^^^ ekcZhoresis particle 3 reaches the 

— srodt^r^^^^^ 

voltage taken to reach is 0.2V. ^ ..^r^u^A vnitaae and the dotted line shows the 

;^S:^=^s^pS;^^^^ 

tiian [ 4.5V ] as shown in this drawing when applied ^^l^^S^^^^^^' ™ ekctrophoresis particle 3 

comriion electrode 201, and when ^PPf "^^^^^^^^^ between 4.5V and 5.5V 

has reached the common electrode 20^^ ^T^^^^^^^ ^^^^^^ ^ ^^^^^^ g,,dation display, 

according to tne graoauon wmcu auudiCi Dv 0.0^..-^--, -- - . ^aj,nine line 101, and the data tine iU2. 

[0066] A-3: Explain the drive circuit which dnves a dnve circuit next th^ ^™?Xst^at on abbreviation), shifts the 
Lt, Ihe scanning-line drive circuit 130 shov^ in ^^h- th^h W ^ 

Y clock signal YCK from a timing generator f?.^' ^^^l^H^'^"^^^^ generates the scamiing-Une signals Yl, 

vertical-scanning period based on the reversa^Y ^1°^^ YCO one g ^^^^ ^^^^^ 

Yl - Ym. By this, as shown in dramngl , the scanmng-lme signals \ i , i A i 

144, and D/A converter 145. ypk^r th? X shift register 141 shifts X transfer 

[0068] First, according to the X clock XCK and the reversal X cbck XCm he X hiftr^ 

start pulse DX one by one, and generates ^^^^f P"*f f ^^^^^^ and sampling 

[0069] Next, Bus BUS is comiected to each latch of the ^^Vf i!frnf SwitSwi-SW Moreover, a certain 
1 ct)i CUT <;Rn arpsiinnlied to each contirol-mput terminal otbwitcnesbwi awn. iviuicuvv. , 

pulses SRI , SR2, --, aKn are suppiieu lu cawi v imnop data D Therefore, respectively 

Litch SWj has 1 .t of --^^ll^l^^ r^?;^!^ D ^uS Itaeo^Sy take,; in hy the 1st latch 
synchronizing with sampling pulses SRI, SR2, ~, bKn, image udw u 

|o'o70] Next, the 1st latch ,42 latches image data D -PP'i^,^^ ~4rs;'Si::tar^ dTdI of dte 
sequential image data Dai-Dan. Moreover, die 2nd latch '''3 'f ^l^!' is a signal which 

r^-ra^^SSr:SS^:.:^:^SS^^^ - - -enttal 



becoming signal u, period ftom tt.e middle during . ' 

^on vcl.se ^ 

S DM 145 Change, me 6-bi. dam Dcl-Dcn into an a,^og si^ &om a digiul signal, generates them 

S ^hi. wMoh ^output datTof picture signal processing citcui. 300A. An ouUme of operation ts 
fS^mfSe^'^te™™ supply of electmphoresis display ch^ges ftom an OFF state to an ON sjate 

Sn^^ tt'taintenance period Th from time t3 to time t4 is a period holding the picture written in in the last 
S L prriod Xr^^^ se? up the length arbitrarily. In the period concerned, picture signal P^^^^^.^^^^^^^^^ 
CAlnToperatira^^ does not output data, and electric field generate it between the pixel electrode 104 and Ae 
coll eXS^^^^ the elecSophoresis particle 3, if there are no elytric field, change will be m a spatial 
of at*. TTi*.rpfnre a static imaee will be displayed if it is in the penod concerned. 

?f t^^f!'?^^?* t'o^^^^^^^^^ rPwritin . a nicture from time t4, and a reset action and wnte-m operation are 

Mill/ / I INCAL. It iO d L/Vi.iv\* xvA vxA**w ^^..3.3. ^ ^ 1 J x^J 

^Sly^l^l^^^ the reset period Tr as mentioned above, the reset data Drest are supphed to date-hne 

S ~ the non-biasLing signal Cb is shown in d^gi - as ~ bemg inactive (L level) - 

Xce it becomes the voltage of the data-line signals Xl-Xn turns into the reset voltage Vrest 

S^79?S'am;ie, sinL the positive charge is charged to ,the ^^-^^T^^^^ tTa^CKal 
takes iie value of negative polarity focusing on the common electrode voltage Vcom. here - ttie scanning si^ai 
Y\ bdrrctive^^^^^^^ if it becomes! TFT103 of the 1st line will be in an ON state, and the reset voUage Vrest 
w il" bSTn eSh^^^^^ electrode 104 Henceforth, the reset voltage Vrest is -p-- ^tst^^^^^^^ 

e^h nixel elecfrode 104 of the m-th line. For example, since the scammig-line signal Yl is ^ ive in Tune tx it U 
"c^ an^es iiactitr^^^ of the 1st line will be turned off, and the pixel electrode 104 and the dato line 102 will 

fe^ Howler' stcepke capacity is formed of the pixel electrode 104. the dispersed system 1, and the common 
ele^LT2W even^^^^^^^ I tumed off, the reset voltage Vrest is maintained between the pixel elecfrode 1^^^^^ 
5^rS Unf aid me common elecfrode 201. fri this way. if the reset voltage Vrest is impressed to mter-elecfrode, Ae 
It r pho;^^^^ a dispersed system 1 can draw near to tiie pixel elecfrode 104, and the spatial state will be 



moR^urk Fxolain write-in operation, next write-in operation in detail. Drawing 10 is the timing chart of the 
dShSr^^^^ Althouli write-in operation in tiie pixel of i line ( -th scannmg line) and j 

SiCdate^^^^^ here, of course also in other pixels, the same writing is made. In addition, m the 

Sowmg ex^S^^^^ voltage which shows the gradation which should display the pixel of an i Ime j fram 

nn Pixel Pii as Pii is made with Vij to express the brightness of Pixel Pij as Iij agam. • j • ^ ^ ,^ 

OOs K^^ signals Xl-^ carry out D/A conversion of the data Dcl-Dcn shovmm^^^ 

generated, as shown in drawingiQ , while the voltage of the data-line signal Xj supphed /^^^^^^ 
L the gradation voltage Vij from time Tl in the gradation voltage impression p^od Tv till time T2. it turns into the 
common elecfrode voltage Vcom from time 2 in the non-bias penod Tb by time T3. 

[0082] Moreover, the scanning-line signal Yi suppUed to the i-th scamung line 101 will become active m the i-th 



1 ag^^ 1 1 



honzontal scanning period, and TFT103 which constitutes Pixel Pij -"^-l"^- ^^^^^^^ 

the period from time Tl to time T2, the data-Une signal Xj (^^^^^^f to time T3, 

electrode 104 of Pixel Pij among the i-th honzontal scannmg penods, and. as for the penoQ irom ume 

the common electrode voltage Vcom is impressed. considered Since the reset action mentioned 

r00831 Next the behavior of the electrophoresis particle 3 m Pixel Pij is cpnsiaerea. aini^c u. j-Unaether 

Sc Md wTbe given towards the common electrode 201 from the pixel electrode 104. Therefore, the 

rcoSoSSf;?. pixel capacity according .0 electrode ^. an inter-electtode d,s.ance, and fte 
fi^Srto^ mfoSe into an OFF state and supply of the charge to the pixel electrode 104 is 

mS?7nf it is in the non-bias period Tb, since the common electrode voltage Vcom is impressed to the pixel electrode 
04 tl^e T2 ti^^ D^el eSode 104 and the common electrode 201 become equipotential. Ekctnc field stop for 
104,intime 12,thepixeieieciroae iut «uiuuiv, .;^«t9 w^n-p ifthe viscous draeofa dispersion medium 2 is 

QlSpdSlUll lllCUluin Z lb &i.ln*xx, x*A — ^' — ^7 1' w - 

mm^tt S?:^S««on,"^^ge is firs, supplied to the pixel electrode 104 of Pixel Pij. Si™=e tapress 

Irnofovrome'a viSous drag, when the viscous drag of a dispersion medium 2 etc. is large, apphed voltage may 

SmiS d«SXe"n^^en to a dispersed system 1 unless voltage is newly impressed t<> |he pixel 
E d? ?i C— fte spa J state of the electrophoj^is particle 3 in a ^-f^^^^^^^^^l^ 
thereby can hold the contents of a display image. If it is in such a mamtenalice penod Th, smce .t not necessao' to 
teS^MS ^^taw to the pixel electrode 104, if it is not necessary to generate the scanmng-Une signals Yl-Ym, it is not 
I^S^ to^lTe fte data-Une signals Xl-Xn. For this reason, if it is in the period concerned, power consumpUon 
is reducible by various kinds ofmethods described below. . , ir- ^ r^rco^^fo xuiiWi^ 

009 irThe i s' method is making the main power supply of the electrophoresis display ^^^^^.^ "^^o an OFF s^e^^^ this, 
electrophoresis display-panel A, circumference circuit slack picture signal processing circuit 300A, and a timmg 
generator 400 will stop operation, and will not consume power eritirely. Ti,or.K., tV,^ n«w«- 

fo092] The 2nd method is stopping the electric supply to electrophoresis display-panel A. Thereby, the power 
consumed by electrophoresis display-panel A is reducible. 



[0093] The 3rd method is stopping supplying the Y clock YCK, the reversal Y clock YCKB and the X clock XCK, and 
the reversal X clock XCKB to the scanning-line drive circuit 130 and data-line drive circuit 140A. As mentioned 
above, if it puts in another way only when current flows since it consists of TFT of a complementary type, the 
scanning-line drive circuit 130 and data-line drive circuit 140 A will be restricted at the time that there is reversal of 
logical level, and will consume power. Therefore, it becomes possible by stopping supply of a clock to cut down power 
consumption. 

[0094] (4) Explain rewriting operation, next rewriting operation which rewrites the content of the display screen. If it is 
in rewriting operation, there are various kinds of modes described below, 

[0095] First, in the 1st mode, write-in operation which performed the reset action mentioned above, and initialized one 
by one for every line, next was mentioned above is performed, for every line, one by one, a charge is supplied to the 
pixel electrode 104 and gradation voltage and the common electrode voltage Vcom are impressed. This becomes 
possible to rewrite the whole screen. 

[0096] Next, in the 2nd mode, a reset action and write-in operation are performed only within the line for which 
rewriting is needed. Here, the case where the j-th and the j+ 1st lines are rewritten as an example is explained. Drawing 
H is a timing chart for explaining the reset action concerning the 2nd mode. First, if it is in the reset period Tr, picture 
signal processing circuit 300A outputs the reset data Drest. Moreover, the scanning-line drive circuit 130 outputs the 
scanning-line signals Yl, -, Yj, Yj+1, Ym one by one, as the period concemed is shown in drawing. 
[0097] On the other hand, the non-bias timing signal Cb serves as L level only in the period which chooses the 
scanning line 101 which should be rewritten. In this example, since the j-th and the j+ 1st lines are rewritten, the non- 
bias timing signal Cb serves as L level (inactive) during the scanning-line signal Yj and the period when Yj+1 becomes 
active. As mentioned above, a selection circuitry 144 (refer to drawing 6 ) outputs the output data Dbl-Dbn of the 2nd 
latch 143, when the logical level is L level, while outputting the common voltage data Dcom, when the non-bias timing 
signal Cb is H level (active). If it is in the selection period of other scanning lines 101 while the reset voltage Vrest is 
suppUed to all the data lines 102, if it puts in another way and is in the period which chooses the j-th and the j+lst 
scanning lines 101, the common electrode voltage Vcom is supplied to all the data lines 102. 
[0098] therefore, it is shown in drawing 1 1 - as - of 1st line the j- 1st line, and the j+2- while the common electrode 
voltage Vcom is supplied to the pixel electrode 104 of the m-th line, the reset voltage Vrest is supplied to the pixel 
electrode 104 of the j-th line and the j+lst line Therefore, if it is in the pixel of the j-th line and the j+lst line, the 
spatial state of the electrophoresis particle 3 will be initialized, since electric field are not generated on the other hand 
even if the common electrode voltage Vcom is written in the pixel electrode 104 - of 1st line the j-lst line, and the j-i-2- 
the spatial state of the electrophoresis particle 3 does not change in the pixel of the m-th line Next, if it is in write-in 
operation, image data D is outputted only about the line which picture signal processing circuit 300A should rewrite, 
the common voltage data Dcom are outputted about other lines, and it writes in like the usual write-in operation shown 
in drawing 7 . Thereby, only within the j-th line and the j+lst line, it is rewritable. 

[0099] Next, in the 3rd mode, two or more lines which should be rewritten are reset simultaneously, and it rewrites by 
the usual write-in operation after this. In the 2nd mode, if the scanning-Une drive circuit which can choose 
simultaneously two or more scanning lines 101 which should be rewritten is used although the reset action was 
performed one by one for every line as it told the degree of the j-th line that the j+lst line was reset, resetting 
simultaneously is possible. For example, if only the scaiming-line signal Yj and Yj+1 are simultaneously made active 
and the reset voltage Vrest is supplied to the data line 102 as shown in drawing 12 , of course, the j-th and the j+lst 
hnes which should be rewritten as shown in drawing 13 are simultaneously resettable. Moreover, if it is in write-in 
operation, image data D is outputted only about the line which picture signal processing circuit 300A should rewrite, 
the common voltage data Dcom are outputted about other lines, and it writes in like the usual write-in operation shown 
in drawing 7 . Thereby, only within the j-th line and the j+lst line, it is rewritable. 

[0100] Next, in the 4th mode, the field which should be rewritten is reset simultaneously and new gradation voltage is 
impressed to the pixel electrode 104 of the field concemed after that. Here, the field R which should be rewritten as 
shown in drawing 14 assumes a certain case firom the c-th train by the d-th train to the a-th hne to the b-th line. 
[0101] First, what can choose simultaneously two or more scanning lines 101 which should be rewritten like the 3rd 
mode as a scanning-line drive circuit is used. Next, picture signal processing circuit 300A considers as the data for one 
line, and from the 1st, to the c-lst, the d-th outputs the reset data Drest from the c-th, and it outputs [ the n-th ] the 
common voltage data Dcom for the common voltage data Dcom from the d+lst. Moreover, the non-bias timing signal 
Cb presupposes that it is inactive. Thereby, in a predetermined horizontal scanning period, while making data-line 
signal Xl-Xc-1 and Xd+l-Xn into the common electrode voltage Vcom, data-line signal Xc-Xd can be made into the 
reset voltage Vrest. And in the horizontal scanning period concemed, Field R is resettable by making only scaiming- 
line signal Ya-Yb active. 



[0102, Nex.. in write-in operation, while pio..^ ^^^ZTZ'^^T^^X^^^^^^^^ 
electride coiresponding to Field R, it ou»uts the c""™™ '""^S^ JStSwieously after this, the usual write-in 
rewritable only about Field R. Next, m the 5th ""''^'i'' P^f,""^'^^^^^ of he electrophoresis panel B 

operation is performed and rewrittng P^"™'*' ^^^^ P»>«1 A which the point 

cSnceming the 5th mode. This electrophoresis panel B .s ^f""^™ drawin&l except for the point 

that TFT105 is formed for every tram^ and ^'^'f;^J^ZTr^^^rYl-^r^~^^^''^- 
which has come to be able to do ^^-^^.'^^^^^ia'f: vSfby t^^^ electrode of each TFT105, dte 
[0103] In dawmiJ5 . el^^Tic power is ^"PP'f '° 1^„J^ is further comiected to each data Ime 

Lt timing signal Cr is supplied to the gate '•^^^'^^f^"^^ reset period Tr, and is 

102. Here, the reset timing signal Cr .s "'J^ "^^,^^sS&becomes\ctive, all TFT105 will be in ON 

the reset timing signal Cr. Thereby, f P^f.^^.-J^^s^r^^^ case, and you may make it impress the voltage 
[01041 In addition, each source electi-ode of TFT105 >sf»™"™ '° ™!^^^^ ' ' electrode voltage Vcom. 
S sufficient straight polarity «. initiaUze on *«^!^^"tiniSt ftfe^^^^ of another side on the basis 

r srgt^^^^^^^ - p'- - 

rewritten belongs. . , ^ , .-^^ f^m, aWp when rewriting a screen, after performing the reset 

[0105] B: With the operation form of the 2nd operat on fom^ above, ^^^f^^ fonned, and the display 

action shown in drawingi6 (A), ^^^^e-m operation as s^^^^^ ^^^ple, the 

screen was updated. In this case, the spatial state of the ^^^^t^^Pf^f^^'' i_ .^se a display is updated, if the 
dispersion m'edium 2 is colored black, ^d the f^^^^^^^^^^J^^^^ if *e period 

electrophoresis particle 3 is whjte (J^^^^ ^m^^^^^^^^^ ^^^^ ^^^^^ .i^pl.y ^ ^i^ation. 

which a reset action takes is ^^^n, '\l'\s^^^^^^ system 1, long time is needed for a reset action, ^ 

[0106] However, depenomg on uic :"y,ec^^^^ particle 3 may be detected, t hen, m oraer 

^d the brightness change accompanying ^"^tia^izaton^^^^^^^^ ^^^^ 
to cancel such un-arranging, you may impress the ^oltage equivale^^ be d^^olaved on a degree, and the mean place of 
electrophoresis particle corresponding to the gradation ^^^^ ^^^^^^^^^^ U electrodes. For 

the electrophoresis particle corresponding to gradation pre^^^^ ixea ^^^^^ Display 

example, the present gradation is 50% and the case ^^l^.^^^^'^;^^^^^^^ 3 is^Ui the abbreviation 1/2 of the 

gradafion will become 50% if the average Position of^thed^^^^^^^ ^^^^.^^ 75o/„^ ,3 

Lkness direction of a dispersed system 1 as shown m ^ifXeie^^^^ panicle 3 in the thickness 

shown in drrtigJ6 (C), it is necessary to move the ^^^^^^^S^^^ in the voltage according to the 

direction to abbreviation 3/4. Then, electnc power ^^f^PP^^,^^^^^^^^ and the electrophoresis 

[S^ar^pl^^^^^^^ 

block diagram showing the composition °/ P^^^^^/i^f^'^^^^^^^ section 320, operation part 330, 

r nt e^rtt^gXr^a ^^^^ ^ ^^^^ 

to operation part 330. a 1 1 or,H tv.P cnhtractor 332 Image data Dv is suppUed to one input 

(0108) Next, operation part 330 tas with " land th J"W^tor 332. taBg PP ^^^^ 

=;rp=^'el"nS»^ 

=^'^^fhe«o!S:^ rC^—^^^^^^^^^^ ^ Of another side of a 

, ^'^'ZT:^:::Z'^ZZ::tC^ZtZ^^^' ^-m image data Dv, generates U-e difference 



JTttg 



W XT VJ. 



fractionation .mage data Dd, and outputs this to the selection section 3™ ^^^^^^^^^^ 

period Tw while it chooses the reset data Drest in the ^^^^^^ Penod Tr it ^^^^^ ^^^^ ^ ^^^^ 

Dd. In addition, if it is in the first field, since delay ^^g^^.^f ^^^f^Xr^^^^^^^ Sore, in the first field. 

value is set to 'O' are supplied to the input terminal of another side of a subtracter mere 

image data Dv is outputted as difference fractionation ^^^^g^ ^ata Dd ^^^^ ^^^^^^ 

the 1st operation gestalt, explanation IS omitted. u^i^ ^np^tinn in the 2nd operation gestalt, next the 

Ltric power will be supplied to a power supply by PJ^Jl^^ operation 
and eJrophoresis display-panel A. in the tim^^^^^ ^\ ^ 

was stabilized, picture signal processmg c,^'^^"^^ 301A c^es om ^^^^ V 

this reset period Tr, as the display pnnciple ^^P^^J^' data-line drive circuit 
electrode 104 side, and the spatial state is initialized. ^Ithou^ men^io^^^^^ 

140A outputs the reset voltage Vrest according to die data ^^l^^ °f ^^^^/^^^^^^^^^^ is impressed to all 

scanning-Une drive circuit 130 chooses each scannmg hne 101 one by one, the reset voltage vresi v 

the pixel electrodes 104. . . . . • ^te-in period Tw, picture 

sm« dispUy grada^on is 0% (or 100%, »y me rase, 

1st field Fl to the 7th field F7 to drawingJ9 (A) and it was called vl v2, -, ^7, it changes men, an 

n u \TA ic to VA\ Vd2 ~ Vd7 which are shown m this drawing (B) , . 

gradation voltage Vd is set to Vdl , Vd2, ' ^ ^/J'J^^" \ ^ ^ i^^t^^e written in in the last wnte-m 

Therefore, a static image will be displayed if it is in the period '^^^ ,„ tinun ehait of the 

based on the common electrode voltage Vcom to +V100 and changing display gradation to 0 /o from 100 /o 

Si rsurcetch data-line signals Xl-Xn carry out D/A conversion of die data Dcl-Dcn shown in teingj (P) - W 
£ySner^?d,te ^ data-lineTignal Xj supplied to i"* data lin^^^ " 

the Hiftoence ftom time Tl to time T2 - the voltage mipression period Tdv ■- setting - ditlCTence ii Decoimra u.., 
^MtS^ vSiTSn the other hand, in the non-bias period Tb by time T3, it becomes the common electrode 



voltage Vcom from time 2. if the gradation which sh<.ld be^^^^ 

50% here compared with the gradation of the last field - ^^ff^^^f/: should be displayed in the 

V50 as a solid line shows to this drawing Moreover, for example f Jhe gmdation wmc 

present field is 0%, as an alternate long and short ^^^f.f 3rd operation gestalt. If 

[01 19] C: Explain the electrophoresis display concemmg XTXthe Sstance according to the gradation 
hown in the electrophoresis display ^'SSntv^^^^^^^ 104 moved the electrophoresis 

which should impress gradation voltage and should be ^f^^yX J^eK^ 104, and it was made not to make a 
particle 3, the common electrode voltage Vcom is impress^^^^^^ Ser h^h^ e^^^^^^^^ particle 3 might 
Coulomb force act on the electrophoresis P^^^^^ ^ J^oreom^^^^ P^^^ ^ ^^^^^^ 

SlS^i :~cJS?^^^^^^^^^ inertia was expected and image data D was 

a long time may be taken to — te^m— ^^^^^^^^^^ 
tiie value of the viscous drag of a dispersion r^ediurn 2. In if a ;iscous drag is extremely 

te blick diagram of picture signal proc«smg ™'=™2°?f ;i^uiSSSQui™ed with A/D converter 310, the 
roi231 As shown in drawinill . PW<»^ «gi^ processing '"TSection section 340. The picture 

&ent section 320. the ^king joltage <iata gene»cnon ^^^^^ ^^^J^ 3 j„ 

^u£!^Zl Sltent processintf a ganuna correction 

ete. to the input hnage data Din and ^'^^^J^^^l'^'^^;,^ „Heh matches the data value of the braking ^ 
[0124] The braking voltage B""'r"\' '"r;i:;n"„ and memorizes it to the interior, accesses me taoie 

D^ir^d volUge data D,. in addiUon, the table is 

J^Sr^re^t^^S^g^^^^^^^^^ 

order to attenuate movement of the electrophoresis particle by inertia, if the direction of 

field to a dispersed system 1, although the ^l^^^^P^^^^-^^^^P^J^^^^^^^^^ 3 can ie attenuated and 

this movement and the force of a retrose are g-^"; — "^^^3^ S mtS S * elTctric field according to 
the migration can be stopped, since the electrophoresis partide 3 is ^'^"^^^y ^ ^^^^ „ it is necessary 

3g=:rTs':SrS ^^^^^ on theV and it is made to read 

i^^r^eS.T:^r^!:wSe^^^ 

Une drive circuit MOB. Data-line drive ^^rcuit MOB of the 2i^^^^^^^^ ^^^^^ ^42B and 

circuit MOA of the 1st operation gestalt except for P° f^;^^^^ circuitry 144. 

s=2rireits^^^^ 

P291 Next, tawinall is the block diagram showmg the detailed composition of selection^ircuitry 144B, and 
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drawing 25 is the timing chart. As shown in drawing 24 , selection-circuitry 144B is equipped with n selection unite 

based on the non-bias timing signal Cb and braking timing signal Cs. out of image data D the br^^^^ 
voltage data Ds which constitute the common voltage data Dcom and a data multiplex Dm, each selecUon unite Ul-Un 
choose required data, and output them, the period which chooses the common voltage data Dcom like the 1st operation 
gestalt mentioned above here as for the non-bias timing signal Cb - only setting being active (H level) and he 
period when braking timing signal Cs chooses the braking voltage data Ds while becoming - bemg active (H level) - 

roism When both signals are inactive (L level), the selection output of the image data D is carried out and both 
selection-circuitry 144B carries out a selection output, adds the braking voltage data Ds, and when braking tinung 
signal Cs is still more active, when the non-bias timing signal Cb is active, it carries out the selection output of the 

common voltage data Dcom. . r j * *u • ^oia<,t4/N« 

r01311 For example, as shown in drawing 25 , suppose that the data multiplex Dmi was supplied to the i-th selecton 
unit Ui as i-th line sequential image data Dbi in a certain horizontal scanning period. In this case the image data Di 
which consiste of high order bite of a data multiplex Dmi, and the braking voltage data Dsi which consist of lower bite 
will be supplied to selection-circuitry 144B. If it is in the gradation voltage impression penod Tv, since both braking 
timing signal Cs and the non-bias timing signal Cb are inactive, if image data Di is chosen and it is m ^e braking 
voltage iSipression period Ts, since braking timing signal Cs becomes active, the braking voltage data Dsi are chosen, 
and forther, if it is in the non-bias period Tb. since the non-bias timing signal Cb becomes active, the common voltage 

data Dcom will be chosen. . u 

[0132] Thus, selected data will be supplied to D/A converter 145 shown in drawmg 23 , and will be outputted to each 

data line 101 as data-line signals XI -Xn. , . , • +u 

[01331 C-3- Explain operation of electrophoresis display, next operation of the electrophoresis display concwmng the 
3rd operation gestalt. This electrophoresis display is the same as the electrophoresis display of the 1st operation gestalt 
explained with reference to drawing 8 with the point of operating in order called reset acUon -> wnte-in operation -> 
m^tenance operation -> rewriting operation (a reset action and write-in operation). However, it is different m that the 
process which supplies a charge to the pixel electrode 104 and impresses braking voltage to inter-electrode is added 
during write-in operation (the thing under rewriting operation is included). Hereafter, the detail of wnte-m operation 

which is difference is explained. , • 

roi 341 Drawing 26 is the timing chart of the electrophoresis display in write-m operation. Although write-m operation 
in the pixel Pii of an i line j train is explained, here, of course also in other pixels, the same wnting is maae. 
[0135] As shown in drawing 26 , the voltage of the data-Une signal Xj supphed to the j-th data line 102 turns into the 
gradation voltage Vij in the gradation voltage impression period Tv, turns into the braking voltage Vs m the braking 
voltage impression period Ts from time T2 to time T3, and turns into the common electrode voltage Vcom from tune 
Tl till time T2 in the non-bias period Tb from time T3 to time T4fiulher. . • u • u 

rOl 361 Moreover, the scanning-hne signal Yi suppHed to the i-th scanning line 101 becomes active m the i-th 
horizontal scamiing period. For this reason, TFT103 which constitutes Pixel Pij will be in an ON state m the horizontal 
scanning period concerned, and the data-Une signal Xj from time Tl to time T4 will be incorporated by the pixel 
elecfrode 104 of Pixel Pij. That is, in a selection period with the scanning line which is this example, operaUoii alter 
supplying a charge to the pixel elecfrode 104 and impressing the gradation voltage Vij to inter-electrode until it 
impresses the common elecfrode voltage Vcom is completed. . • r j 

[0137] Next the behavior of the electrophoresis particle 3 in Pixel Pij is considered. Since the reset acton is perfoimed 
before this v^te-in operation, in time Tl, the electrophoresis particle 3 of Pixel Pij is altogether located m the pixel 
electrode 104 side. If the gradation voltage Vij is impressed to the pixel elecfrode 104 at this time, electric field will be 
given towards the common elecfrode 201 from the pixel electrode 104. Therefore, timeTl to the elecfrophoresis 
particle 3 starts movement, and brightness lij becomes high gradually. ^ rp, , 

[0138] And if it continues till time T2, the braking voltage Vs will be impressed to the pixel elecfrode 104. The value 
of the braking voltage Vs is set up accordmg to the value of the gradation voUage Vij impressed immediately before, 
and is the thing of negative polarity on the basis of the common elecfrode voltage Vcom. This is because it is necessary 
to give electric field in the direction which negates this since the Coulomb force turned to the common elecfrode 201 
from the pixel elecfrode 104 was acting on the elecfrophoresis particle 3 in the gradation voltage impression penod Tv. 

[0139] So to speak, this braking voltage Vs acts on the electrophoresis particle 3 as a brake, and gives the Coulomb 
force of an opposite direction to the elecfrophoresis particle 3 with the movement direction. By this, the electrophoresis 
particle 3 will stop migration by the finish time T3 of power failure coining ****** Ts. 

[0140] And if it continues till time T3, the common elecfrode voltage Vcom will be impressed to the pixel electix)de 



.04. Then, the voUage of the pixel elect.de 104 ^^^^^^^ 

accumulated at pixel capacity can be made discharge^ Si^^^^ 3 ^eld. 

even if it makes TFT103 into an OFF state Ae ^P^t^^^?^^^^^^^^^^ movement of the electrophoresis 

[0141] Thus, if it is in write-in operation ^J^^^X^^ "^'^^^ ^^^'^^^ ''l^^''' 

mH21 D- although gradation voltage was impressed in the operation S-t^t of ^e 4th operation gestalt above - 
SltTdiSLryou may impress gradation v^^^^^^^^^^ ^plainsm ^^^^^^ ^.^^^ 30,b. «27 is 
10143] D-1 : Explain picture signal processmg circuit * and picture signd p 

the block diagram of picture signal P^^^^f ^^"f^^!^^^^^^^^^ table which matches the data value of the braking 

[0144] The braking voltage data generation section ^ 50 h^j^e tab^^^^ memorizes it to the 

toltage data Ds with the data value which f ^^1^^^^^^ fmage data Dd into the address, and 

interior, accesses the table concerned by ^^^^fj^*^^,^^^^^^^^ store'circuits, such as RAM and ROM. 
obtains the braking voltage data Dds. ^^^^d^t^^j^' Vds mentioned later, and they are used m 
[0145] Here, the braking voltage data Dds c°"««P°"^ !° even if it suspends giving electric 

order to attenuate movement of the electrophoresis partic e 3J, t^^^^^ .^^^ ^^^^^^ 

field to a dispersed system 1, although the -^^-trophores^^^^^^ 3 ^ ^^^^^^ed and 

this movement and the force of a retrose are given, '^^^^^^^^ ^^^'^^^^ difference - since it is migrating by 
the migration can be stopped, the electrophoresis Pf ^^Jj^^ " ^^^^^ Vd, for attenuatmg the movement - 

the Coulomb force given by the electiic field according to the 8^^^^^°^ ^^SeM the kinetic energy of the 

the electric field of the 1st retrose - it is necessary to impre^ " *e j ^.^^ 

electrophoresis particle 3 - if it puts m ano Aer way "^^^^^'^^l^^^^ according to the value of the 

consideration of the viscous drag o£a diy ers^^^^^^^^^^ 2^^- .^^ ^^^^^^^^ fo, the 2nd operation 

[0146] Since it is the same, a oaia-mio uii y.^^^^^ - 

P] Bxpl^ operation 

made. Moreover, in this example, Pixel Py f»^°f,i*f P^^^^^^ tSe difference from time Tl to time 
data-line signal Xj supplied to thej-th data line 102 is shox^m^ 

T2 - the gradation voltage impression penod Tdy ~ setting " ™; . ■ decreasing 50% compared 

example,? if the gradation wMch .^^^^^^ SS^e'^a^^^^^^^^^^ Vdij is set to -V50 as a solid 
with the gradation of the field of ^^f^^^f should be displayed in the present field is 

Une shows to this drawing Moreover, for example, ^ ^^da i°^^ wmcn sn p > ^ ^^^^^^^ 

Oo/o, as an alternate long and short dash line shows ^^^^ 1^^ braking voltage Vdsij from time 

impression period Ts by time T3, the voltage of the ^iJ^;^!^^^^^^^^^^ of the graduation voltage Vdij, it 

T2 here - the value of the braking voltage ^d^J " dif^^nce^^^ .^^^ ^^^^^ 

display applied f^^^^^^ZT^T^^tfntZ ^^ZZ^ 
L'it Z^U.Vt:'^:'^ ^'^-.l"^ S period, of .e non-bia. «»ins sign. Cb 

E.2: Whole operation »2 is a tiding *a« wMch 
state is initialized. 



[01511 Nex, a write-in period consists of the gradation vo^getap^on perils W^^^^^ 

1 field unit. If it is in the gradation voltage ™P'^3J^°j^^'J;,'^er^^ However" in the period concerned, 

fo^Sr^Thr^tirS^ s^IoS^^^^^ timing si^al C~ '^l'>X^^^::r.^f— 
si^ processing cin:uit 300A .. .s m to n^^^^ ^Slh^C to cSon electrode voltage Vcom is 
electrode voltage Vcom will be supp hed (o ^' "j'.tt, cxannle in a selection period with a certain scamung Ime, 
impressed to each pixel electrode l^^J.j!' '^^^j^^'lS^S^^ period Jtil the scamiing tine concerned >s 

ts^:z^'i^'^^:^oC^:^^^^ — ^'r^ " '^'"'^ *° " 

Sde 104 fn^ next selection period "f *~£Xh w2 no. made to generate electric field and was 
[0153] Next, if it is in the maintenance period Th, 3 Sie common electrode 201 is held. 

Irittei in in the las. write-in period ~ri'%Cc."in^of^^^^ «on-bias (impression of common 

writing is made. , , . ^ . in? is in the gradation voltage impression 

[0156] If the voltage of the data-line signal Xj supplied '° "^^Jl^^^^,?^"^ 1^^^^^^^ in the i-thhorizonul 
Uod Tvf as shown in diawingSO tt changes 7«>7^"^^„%7Sm^ - the scanning-line signal Yi - 

Sh T^;S p1 ;.rSrL;rSrcr is — P- -^cW. ^ v„l.ge of .he 

pixel electrode 104 ^i'^l^ ?!^TZ''JTJ,!L non-bias period Tbf. if the scammig-Mne si^ Yi becomes 
r01581 And m me i-in noriz,uuuu Dum^.© •"'".""J" tr. "thp nivel electrode 104. By this, wnen me vonagc ui 
Live the conunon electrode -Itage ^com w^^^^^^ S^e _ elecLde voltage Vcom. 

the pixel electrode 104 contmues till time T4, it will be m ^^^'^^I'T^'^^^^^ of the electrophoresis particle 3 m 
0159] E-4: Consider the behavior of an electrophoresis pa^cle, *e t,e^^^^ of me P 3 
Pixel Pij. Since the reset action is performed before this ^^e^m °pe^^^^^^^^ ^e ^adati^n voltage Vij is impressed to the 
Pixel Pij is altogether located in the pixel electrode 104 side In time 1 1, 1 tne g b ^^^^^^^^ 

pixel electrode 104, electric field wiU be given ow^fsthe — ^^^^^^^^^^^^^^ becomes high gradually. 
Therefore, time Tl to the electrophoresis particle 3 staite "^°^f^^^"^?^^^^^^^^ {he 1 field from time Tl to time 
0160] m electric field according to this g^adaUon volu^^^^^^^ Zfrn^veSd^^ttie pixel electrode 104. That 
W Therefore, in the Pe-d concerned ti^^^^^^^ J predetermined period in 

is, if it was in the 1 st operation form, although J^^f is impressed over 1 field period. The movement 

1 level period, with ttie 3rd OP^^^^-" ^^,'1^^^^^^^ strength and impression time which 

magnitude of the electrophoresis particle 3 I„ this example, since a long time called the 1 

are given to a dispersed system 1, as tiie display prmciple i^F^^^^^^^ gelJ, the desired brightness lij can 

field is covered and electric field are impressed even if ^^f^P^;^"/^^"^^^^^^ data-line signals Xl-Xn by 

be obtained. Therefore, according to this operation form, it becomes possible to drive me a 

the low battery. ^ , An<»rfltinn form oan in the above-mentioned operation 

r01611 F- although gradation voltage was impressed to the 6th operation toim pan m 

biJ^'cS^ss^s;^^^^^^^^ ~ - * 

state is initialized. v^;„/Tw1 havine -****-- one unit period ~ the difference of 



voltage Vd .s impressed However, m the period cor^cemed, the r.on-bias ^r^-^^^^^^ ' 
^e pSod concerned, the common electrode voltage Vcom ,s not ^f^^^e dSl^^^^^^^^ Applied from 

[0164] On the other hand, since the non-bias timing signal Cb becomes ^ f common 
picturl signal processing circuit 301A if it is m tiie non-bias ^^tJ^^^'' 't^rcSreiectrode vol age Vcom is 
electrode voltage Vcom will be supplied to all the data Imes 1^2- Theretel^^^^^^ 

foTesm.t if it is in the maintenance period Th, tlte picture which was ..ot made to Sf^^f^f' 6^ '"'^ 
S in ta t^eW write-in period bet^^ U,e pixe, eiec««.e . 04 "^^^j^^^i^^^^ 
[0166] F-2: Write-in operation irawn,gJ2 .s '^rt *So in other pixels, the same 

'J^^s r^.trr in tS: S:^Ke"^r„fXpl^l of .Le i„st hefore . Pixel PiJ shall be lO"., 
and 50% of gradation shall be displayed in the pr«ent umt pmod drawina32 - as - difference 

[0167] the voltage of the data-hne .^ign^X, supph^ » ^"^J™ Zri'oSlS^and the i-th 
- in the 9-adahon voltage .mp«ss>on P^^^'^^^. L^Sce - it becomes the'gradation voltage Vdij this 
honzonal scanmng Pf "od - setog -^ ^^'^^'^1. since it becomes - difference - the gradation voltage 
t,me - the scamnng- me .Y^-Jf?* '"fX^^ ^ ^ .. ^ voltage between two poles - time Tl - settmg - 
:^.^^^^l^> — g system ^ difference - the electric field according 

to gradation will be impressed ■ iv: u^infr mapW ri leve^ - since the charge is 

Ltive^ecommonelec^^™^^^^^^^^^ 

m%Tr ?^e 7ft OD«aUon ta^^^ eleciophoresis display of the 3rd operation form ol rnsptay, me 

[0171] to the eleo.ropho.esis display applied to ^/^^P^^^ d uS^^^^^^^^ 

^^^:ir<:fSrp=i^Sitt^^^^^ -^^ 

mn^irrl. wl^oomSn drawinaa is a timing chart which shows operation by tire whole electrophoresis display. 
[^1i;;tf5te-.peri«lcon.sts^fthe^^^^^^^^ 

si^-£iste=s« 

p4r^ro*:rVin^ 

tTgTvToSsu^UM m. Therefore, flte comn«n electrode voltageVoom is 

il^Ss^ SS. pSel electrode 104, Namely, if it is in this example, it sets to a selection penod with a certam 
SSiM A oenod untiU^v^tes tire graMon voltage V in the pixel elecOx)de 1 04 and ttie scanning Ime 
ST^^rfTs ctoLn™ aTJg^ee, Hold the^ation voltage V and the braking voltage Vs .s mipressed to tire p,xel 
rfSflM rS ^ setejtiin period of ttie scamiing Une concerned. During the penod until the scamnng line 
S>t^:d U cto*n aTSie'S^. braking voltage Vs is held and the scanning line concerned mipresses tiie pixel 



electrode Vcom for the common electrode voltage Vcom in the penod chosen as the degree 

[0175] Next, if it is in the maintenance period Th, the picture which was not made to generate elecmc field and was 

written in in the last write-in period between the pixel electrode 104 and the common electrode 201 held _ 

r01761 And if it is in a rewriting period, a series of processings of the impression -> non-bias (impression of common 

SdTXe) of the imprefsL -> braking vol^ge of reset -> gradation voltage as well as the first image display 

r01771 G-?Tplain write-in operation, next write-in operation (the thing under rewriting operation is included) of the 
electrophoresis display concerning the 4th operation form in detail. Drawing 34 is the timing chart of the 
electrophoresis display in write-in operation. Although write-in operation m the pixel Pij of an i Ime j train is 
explained, here, ofcourse also in other pixels, the same writing is made. , . , . -^^ x„f 

[01781 As shown in drawing 34 , in the i-th horizontal scamiing period of the gradation voltage mipression PenodTvf, 
tiie data-line signal Xj serves as the gradation voltage Vij. this time - the scamiing-lme si^al Yi -- ^emg achye ^ 
level) - since iT becomes, the gradation voltage Vij is written in the pixel electrode 104 of Pixel Pij By Ais, the voltage 
of the pixel electrode 104 will change on the gradation voltage Vij &om the reset voltage Vrest m time Tl, and the 
electric field according to gradation will be impressed to a dispersed system 1. 

[01791 moreover, the time T2 - setting - the scanning-line signal Yi - being inacUve (L level) - if it becomes 
although TFT 103 of Pixel Pij will be turned off, since the charge is accumulated at pixel capacity, the voltage ot the 
pixel electrode 104 maintains the gradation voltage Vij . ^ ^ r- r.,. r 

[01801 Next, in the i-th horizontal scanning period of the braking voltage impression penod Tsf, if the scaimmg-lme 
signal Yi becomes active, the braking voltage Vsij according to the gradation voltage Vij will be mipressed to the pixel 
electrode 104. By this, when the voltage of the pixel electrode 104 continues till time T4, it will be m agreement with 

[OlSllFSm^ore, i^ i-th horizontal scanning period of the non-bias period Tbf, if 1 field period passes if the 
scanning-hne signal Yi becomes active, the common electrode voltage Vcom will be impressed to the pixel electrode 
104. By this, when the potential of the pixel electrode 104 continues till time T4, it will be m agreement with the 

common electrode potential Vcom. , _ , i a 

[01821 G-4- Consider the behavior of an electrophoresis particle, next the behavior of the electrophoresis particle 3 m 
Pixel Pij Since the reset action is performed before write-in operation, in time TO, the electrophoresis particle 3 of 
Pixel Pii is altogether located in the pixel electrode 104 side. In time Tl, if the gradation voltage Vij is impressed to the 
pixel electrode 104, electric field will be given towards the common electrode 201 tirom the pixel eiectroae iV'*. 
Therefore time Tl to the electrophoresis particle 3 starts movement, and brightness Iij becomes high gradua ly. 
[01 831 Next if it is in 1 field period from time T4 to time T6, the braking voltage Vsij is impressed to a pixel electrode. 
Since the brkng voltage Vsij is the potential of negative polarity on the basis of the common electtode potential 
Vcom a Coulomb force acts on the sense of the common electrode 201 to the pixel electrode 1 04. Thereby, with the 
movement direction of the electrophoresis particle 3, the force of an opposite direction is made to act, the speed ot the 
electrophoresis particle 3 is reduced, and by the time it continues till time T6, the movement can be stopped 
completely. It adds, and during time T6 to the time T7, since the common electrode potential Vcom is impressed to the 
pixel electirode 104, the charge accumulated at pixel capacity discharges. By this, after tune T7, even if TFT103 ot 
Pixel Pij is timed off, electric field stop occurring in inter-electtode, and the spatial state of the electrophoresis particle 

3 will be held. , , , . j * • *u 

[01 841 By tiie way if it was in the 2nd operation gestalt mentioned above, although it was made to impress ™e 
gradation voltage Vij, the braking voltage Vs, and the common electirode voltage Vcom to the predetermmed period m 
1 level period, with the 4th operation gestalt, the gradation voltage Vij and the braking voltage Vsij are impressed over 
1 field period. That is, in this example, since a long time called the 1 field is covered and the gradation voltage Vij and 
the braking voltage Vsij are impressed, the desired brightiiess Iij can be obtained also witii a low voltage value. 
Therefore, according to this operation gestalt, it becomes possible to drive the data-lme signals XI -Xn by tiie low 

[0185] H: although gradation voltage was impressed to the octavus operation gestalt pan in the above-mentioned 7tii 
operation gestalt ~ tiiis ~ changing - difference - it is also possible to impress gradation voltage 
[0 1 86] H- 1 : Display drawing 35 is a timing chart which shows operation by the whole electiophoresis display 
concerning an octavus operation gestalt. As shown in this drawing, pictiure signal processing circmt 30 IB outputs the 
reset data Drest to the reset period Tr. If it is in the period concerned, the electi-ophoresis particle 3 can draw near to the 
pixel electiode 104 side, and tiie spatial state is initialized. . u 

[0187] next, the write-in period Tw consists of two or more unit periods ~ having - **** - one umt penod ~ the 
difference of 1 field unit - it consists of a gradation voltage impression period Tdvf, a braking voltage mipression 



u- -A THhf difference - the difference outputted from picture signal Processing circuit 
period Tdsf, and a non-bias penod Tdbf difference me cui f impression penod Tdsf - image 

301B if it was in the gradation voltage impression penod ^vf th^^^^^^ _g p^^^^^ ^^^^^^ 

data Dd and the braking voltage data Dds "^^-^ ^^^^^^^^ periods, the non-bias timing 

S'c^^reotherhand.sincethe^^^^^^^^^ 

picture signal processing circuit 301B if i is fo" Therefore, the com^ion electrode voltage Vcom is 
electrode voltage Vcom will be supplied to dl the ^.^^^.^f ^^^^ '^^^^^^^ ^ a selection period with a certam scamung 
S^tten in each pixel electrode 104. ^ainely. if it i^^^^^^^^^ J^^^ ,,Uage Vd and the 

line, the pixel electrode 104 - difference - ^^^^l iCa ton vo^^^^^ Vd and the braking voltage Vds is mipressed 
scamiing line concerned is chosen as a de^ee ^o^f tiie ^f^tion^^^^ ^.^^^^^^^^ _ ^^^^ ^^^^^ 

to the pbcel electrode 104 in the next f ^^^^^^^ P^^^,^^^^^^^ voUage Vds is held and the scamung line 

[01S91Next,ifitisinthemaintenanceperiodTh^^^^^^ 

Uitten in in the last write-in penod Tw between ^^^^^f^^f f^^^^^^^^^ display in write-in operation. Although 

[0190] (2) The write-in cyclegraph 36 is he timing ^^^^ °f also in other pixels, the same writing is 

S- n operation in the pixel Pij of an i line j ^^^^^^^d ^r^^^ in Pixel p' shall be 10«/o, and 50o/o 

made. Moreover, in this example, the gradation f T^P-f as - difference - the i-th 

of gradation shall be displayed in the present ^^Tl^r^^^^^^^^ - the data-Une signal Xj - 

horizontal scamiing period of the gradation ^^^^^f ^^f^^^^f ^^.e^ si^al Yi - being active (H level) - 
difference - it becomes the gradation voltage tins tone - ^e scj^g^^^^^ ^ ^^p.^^^ p.. ^^^^^^ 

since it becomes - J^^, g,^^^^^^^ gradation voltage VdiJ - changing - a 

the potential of the pixel electrode 104 - time 11 semng j ^ impressed 

dispersed system 1 - difference - the electric ^^^^ ^ „ bemg inactive (L level) - since the charge is 
r01911 moreover, the time T2 - setting scarnimgjine s^ ^ bemg ^^^^^ ^^^^^^ ^^^^^^^^ 

accumulated at pixel capacity aimougn ir i ivj^ ^/^^ .. the scamiing-line signal Yi becomes 

electrode 104 - difference - the g^^d^tion ^ t^^^:,^^^^^ period Tsf - difference - the braking 
active in the i-th horizontal scamung P^^^^.f X pixel electrode 104 By this, when the voltage 

voltage Vdsij according to the .gradahon vo Uage - ^jf^^^^ the braking voltage Vdsij. Furthermore, i 

of the pixel electrode 104 continues till time T4, it ^^"^^ ""^^^f™^^^^ riod Tdbf, the scanning-line signal Yi will 

I field period passes, in the i-th horizontal scanning peno^ ^^^^^^ 

become active. Then, the common ^l^ff^de voUage Vc^^^^^ ^^^^^^ ^^^ti,„ 3„d 

mtnTng, for exLple, the defonnation desc^be^^^^^^^^ Sfo^c^^ d out display the pictv^e of one sheet is 
[0193] I-l: If it was m each operation form m ^^^f^'"^^^^^^ it was made to perform rewritmg operation if 
fonned in order of a reset action and wnte-in ^Pff *™ "J^^ble for displaying a still picture. However, 
needed. Therefore, the electrophoresis display of each^^^^^ ^^^Xn by repeatbg rewriting operation 
while shortening the reset period Tr, of course .y^^^^^fj^P^^^^^ to be quick to the 

periodically. When displaying an ammation it is ^^f,^^ J^^'^^^^^^^^ 2 has a small desirable thing. In 

electrophoresis particle 3. For this reason, the viscous f .^f jP^^^^^^ electrophoresis particle 3 migrates m 
such a case, even if it suspends giving electnc ^^l^^^^^ ^^^^P?^^^^^ to impress braking voltage, as 4 

many cases from habit, therefore, the 2nd operation ^o™/. ^ or ] J^^^^^ 3 
operation fonns explained, and to ^^1^^^^^^^ the refreshment period 

[0194] 1-2: Although the specific gravity the dispersion meo u^^^^ ^^^^^^^ 
dispersed system 1, and the electrophoresis particle 3 ^^^^^^^^^ ™ [ case, once it writes in a picture 

gravity in Agreement completely by restnctoons -<^;-^^^^^^^^^ ^and a paAicle may sediment and 

:SrS^^fssro=^^^^^^ 

and to carry out the rewrite of the same pictinre ^ P^-^f^^Jf™ P^^^^^ and the comparator 412. The timer section 411 



directs the usual writing, and rewrite signal Ws' while measuring in time and generating the duration data Dt. if a 
comparator 412 compares the conventional-time data Dref which direct the refreshment period beforehand set as the 
duration data Dt, the duration data Dt are compared with the conventional-time data Dref and both are in agreement -- 
a predetermined time — rewrite signal Ws' which becomes active is generated 

[0196] Drawing 38 is the timing chart of timer equipment 410. If the write-in start signal Ws becomes active as shown 
in this drawing, the duration data Dt of the timer section 41 1 will be reset, and measurement will be started. And if the 
refreshment period set beforehand passes, the duration data Dt and the conventional-time data Dref will be in 
agreement, and rewrite signal Ws' will become active, henceforth - whenever a refreshment period passes, while 
rewrite signal Ws' becomes active - on the way - if it comes out and the write-in start signal Ws becomes active, 
measurement of a refreshment period will be started from the time ~ things ~ ** Thus, [0197] which can aim at 
refreshment of a display image by performing rewriting operation (however, the same picture) which explained 
obtained rewrite signal Ws' with the operation form mentioned above as a trigger 1-3: Explain electronic equipment, 
next the electronic equipment using the electrophoresis display mentioned above. 

(1) Explain the example which applied digital book **** and electrophoresis display to the digital book. Drawin g 39 is 
the perspective diagram showing this digital book. The digital book 1000 is equipped with the electrophoresis display 
panel 1001, an electric power switch 1002, the 1st button 1003, the 2nd button 1004, and the CD-ROM slot 1005 in 
drawing. 

[0198] If a user pushes an electric power switch 1002 and equips the CD-ROM slot 1005 with CD-ROM, the contents 
of CD-ROM will be read and a menu will be displayed on the electrophoresis display panel 1001. If a user operates the 
1st button 1003 and the 2nd button 1004 and chooses desired books, the 1st page will be displayed on the 
electrophoresis display panel 1001. In advancing a page, it pushes the 2nd button 1004, and in returning a page, it 
pushes the 1 st button 1 003 . 

[0199] The display screen is updated only when the 1st button 1003 and the 2nd button 1004 are operated after 
displaying the contents of books if it is in this digital book 1000. As mentioned above, the electrophoresis particle 3 
does not migrate, if electric field are not impressed. If it puts in another way, electric supply is unnecessary in order to 
maintain a display image. For this reason, only when updating the display screen, voltage is impressed to a drive circuit 
and the electrophoresis display panel 1001 is driven. Consequently, as compared with a hquid crystal display, power 
consumption is sharply reducible. 

[0200] Moreover, since the display image of the electrophoresis display panel 1001 is displayed by the electrophoresis 
particle 3 which is a pigment particle, the display screen does not shine. Therefore, although the same display as 
printed matter is possible for a digital book 1000 and it reads this for a long time, it has the advantage that there is little 
defatigation of an eye. 

[0201] (2) Explain to a personal computer the example which applied electrophoresis display to the mobile type 
personal computer. Drawing 40 is the perspective diagram showing the composition of this personal computer. In 
drawing, the computer 1200 consists of this soma 1204 equipped with the keyboard 1202, and an electrophoresis 
display panel 1206. Since the display image of this electrophoresis display panel 1206 is displayed by the 
electrophoresis particle 3 which is a pigment particle, its back light needed with a penetrated type and a transflective 
type liquid crystal display is unnecessary. For this reason, a computer 1200 can be formed into small Ughtweight and it 
is possible to cut down the power consumption sharply moreover. 

[0202] (3) Explain to a cellular-phone pan the example which applied electrophoresis display to the cellular phone. 
Drawing 41 is the perspective diagram showing the composition of this cellular phone. In drawing, a cellular phone 
1300 is equipped with the electrophoresis display panel 1308 with the ear piece 1304 besides two or more operation 
buttons 1302, and a speaker 1306. If shown in a liquid crystal display, a polarizing plate is required, and although the 
display screen was dark by this, the electrophoresis display panel 1308 has an imnecessary polarizing plate. For this 
reason, a cellular phone 1300 can display a bright and legible screen. 

[0203] In addition, ****** which it explained with reference to drawin g 39 - drawing 41 as electronic equipment, and 
also was equipped with the video tape recorder of a television monitor, an outdoor billboard, a road sign, a viewfinder 
type, and a monitor direct viewing type, car navigation equipment, a pager, an electronic notebook, a calculator, a word 
processor, the workstation, the TV phone, the POS terminal, and the touch panel is mentioned. And it cannot be 
overemphasized that can apply the electrophoresis display panel of each operation gestalt and the electro-optics 
equipment further equipped with this to these various electronic equipment, 
[0204] 

[Effect of the Invention] As explained above, according to this invention, the electrophoresis apparatus of active matrix 
form is driven and a desired picture can be displayed. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation- 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . , . , 

[Claim 1] Common electrode. Two or more pixels. The pixel electrode which it has two or more switching elements 
connected to each pixel, and each of two or more aforementioned pixels was connected with one of the aforementioned 
switching elements, opened the aforementioned common electrode and distance, and countered. The dispersed system 
which is inserted between the aforementioned common electrode and the aforementioned pixel electrode, and contains 
an electrophoresis particle. Are the drive method of the electrophoresis display equipped with the above, and the 1st 
voltage is impressed to the aforementioned common electrode. After performing write-in operation only whose fixed 
time impresses the 2nd vohage to the aforementioned pixel electrode through the aforementioned switching element so 
that it may make the aforementioned pixel electrode and common inter-electrode produce the electric field which make 
the aforementioned electrophoresis child's space condition shift to the state according to the display gradation of the 
pixel concemed to the pixel electrode of each aforementioned pixel. It is characterized by performing non-bias 
operation which impresses the 1st voltage of the above to the aforementioned pixel electrode through the 
jrforementioned switching element. 

[Claim 2] The drive method of the electrophoresis display according to claim 1 characterized by performing the reset 
action which impresses the reset voltage which moves the aforementioned electrophoresis child to an initial valve 
position in advance of the aforementioned write-in operation to each aforementioned pixel electrode in the 
aforementioned write-in operation while impressing tiie voltage according to the aforementioned display gradation to 
eacn aioremeiiiioiicu piAci ciciiuuuc aa uio ^uu vv/no^w mv uuv/«w. 

[Claim 3] The drive method of the electi-ophoresis display according to claim 1 characterized by impressing the 
braking voltage for performing braking of the aforementioned electrophoresis child to each aforemaitioned pixel 
electi-ode in the aforementioned write-in operation after impressing the 2nd voltage of the above to each 
aforementioned pixel electrode. 

[Claim 4] The drive metiiod of the electiophoresis display according to claim 1 characterized by impressing the 
difference of the voltage correspondmg to tiie display gradation before a change, and the voltage corresponding to tiie 
display gradation after a change to each aforementioned pixel electrode as the 2nd voltage of the above in the 
aforementioned write-in operation when switching the display screen. 

[Claim 5] Two or more data lines. Two or more scanning Unes which intersect two or more aforementioned data lines 
in two levels. Common electrode. Two or more pixel electrodes which are respectively prepared corresponding to each 
intersection of two or more aforementioned data lines and two or more aforementioned scanning lines, and counter 
with the aforementioned common electi-ode across a fixed gap respectively. Two or more dispersed systems which are 
pinched between two or more aforementioned pixel electrodes and the aforementioned common electrode, and contain 
an electiophoresis particle respectively. Corresponding to each intersection of two or more aforementioned data lines 
and two or more aforementioned scanning lines, it is prepared respectively. Two or more switching elements which 
each ON/OFF change control terminal is connected to the scanning line which passes the intersection concemed, and 
connect with tiie pixel electiode in which tiie data line which passes the intersection concemed when it is an ON state 
was prepared corresponding to the intersection concemed. Are the drive method of tiie electiophoresis display 
equipped with the above, and operation for the display control using two or more aforementioned scanning lines and 
two or more aforementioned data lines is performed using tiie field with a certain time lengtii. In operation for tiie 
display control in tiie one field The aforementioned scanning line is chosen one by one, impressing common electiode 
voltage to tiie aforementioned common electiode. The voltage which bundles up all the switching elements connected 
to the scanning line concemed to tiie selected scanning line, and is made into an ON state is impressed. Fixed time 
impression of two or more pixel voltage for generating the electric field made to shift to the space state according to 
the display gradation aiming at tiie aforementioned electiophoresis child's space condition is carried out at two or more 



data lines. It is characterized by impressing the voltage which bundles up all the switching elements that impressed the 
aforementioned common electrode voltage to two or more aforementioned data lines, and were connected to the 
scanning line concerned to the scanning line which carried out [ aforementioned ] selection, and is made into an OFF 
state. 

[Claim 6] Respectively in the field for repeating a reset action and write-in operation by turns, and performing the 
aforementioned reset action using the one field In the field for being impressed by two or more aforementioned data 
lines by making into the aforementioned pixel voltage voltage for generating the electric field which initialize the 
aforementioned electrophoresis child's space condition, and performing the aforementioned write-in operation The 
drive method of the electrophoresis display according to claim 5 characterized by impressing the gradation voltage 
corresponding to the display gradation made into the purpose to two or more aforementioned data lines as the 
aforementioned pixel voltage. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective diagram showing the mechanical composition of the electrophoresis 

display panel concerning the 1st operation gestalt of this invention. 
[Drawing 2] It is the fragmentary sectional view of this panel 

[Drawing 3] It is the block diagram showing the electric composition of the electrophoresis display using this panel. 
[Drawing 4] It is the cross section having simplified and shown the structure of the division cell of this panel. 
[Drawing 5] It is the graph which shows an example of the relation between inter-electrode voltage and gradation 
concentration. 

[Drawing 6] It is the block diagram of data-line drive circuit 140A of this equipment. 

[Drawing 7] It is the timing chart of the scanning-line drive circuit 130 and data-line drive circuit 140 A. 

[Drawing 8] It is the timing chart which shows the output data of picture signal processing circuit 300A. 

[Drawing 9] It is the timing chart of the electrophoresis display in a reset action. 

[Drawing 10] It is the timing chart of the electrophoresis display in write-in operation. 

[Drawing 11] It is a timing chart for explaining the reset action concerning the 2nd mode. 

[Drawing 12] It is the timing chart which shows operation in the case of resetting two or more level lines 

simultaneously. 

[Drawin g 13] It is drawing for explaining the level line which should be rewritten. 
[Drawing 14J It is drawing for explaining the reset action of a field unit. 

[Drawing 15] It is the block diagram showing the electric composition of the electrophoresis panel B concerning the 
5th mode. 

[Drawing 16] It is the cross section having simplified and shown the structure of the division cell of electrophoresis 
display. 

[Drawing 17] It is the block diagram concerning the 2nd operation gestalt of this invention showing the composition of 
picture signal processing 301 A. 

[Drawing 18] It is the timing chart which shows the output data of the above-mentioned picture signal processing 
circuit 301 A. 

[Drawin g 19] gradation voltage and difference - it is drawing having shown the relation with gradation voltage 
[Drawing 20] It is the timing chart of the electrophoresis display in write-in operation. 

[Drawing 21] It is the block diagram of picture signal processing circuit 300B used for the electrophoresis display 
concerning the 3rd operation gestalt of this invention. 

[Drawing 22] It is the timing chart of the output data of picture signal processing circuit 300B. 

[Drawing 23] It is the block diagram of data-line drive circuit MOB used for this equipment. 

[Drawing 24] It is the block diagram showing the detailed composition of selection-circuitry 144B used for data-line 

drive circuit MOB. 

[Drawing 25] It is the timing chart which shows operation of selection-circuitry 144B. 
[Draw ing 26] It is the timing chart of the electrophoresis display in write-in operation. 

[Drawing 27] It is the' block diagram of picture signal processing circuit 30 IB concerning the 4th operation gestalt of 
this invention. 

[Drawing 28] It is the timing chart of the electrophoresis display in write-in operation in this example. 

[Drawing 29] It is the timing chart which shows operation by the whole electrophoresis display concerning the 5th 

operation gestalt of this invention. 

[Drawing 30] It is the timing chart of the electrophoresis display in write-in operation. 

[Drawing 3 1 ] It is the timing chart which shows operation by the whole electrophoresis apparatus concerning the 6th 



Operation gestalt of this invention. 

[Drawin g 32] It is the timing chart of the electrophoresis apparatus in write-in operation in this example. 
[Drawing 33] It is the timing chart which shows operation by the whole electrophoresis display concerning the 7th 
operation gestalt of this invention. 

[Drawing 34] It is the timing chart of the electrophoresis display in write-in operation. 

[Drawing 35 ] It is the timing chart which shows operation by the whole electrophoresis apparatus concerning the 
octavus operation gestah of this invention. 

[Drawing 36] It is the timing chart of the electrophoresis apparatus in write-in operation of this example. 

[Drawing 37] It is the block diagram of timer equipment. 

[Drawing 3 8] It is the timing chart which shows operation of this timer equipment. 

[Drawin g 39] It is the general-view perspective diagram of an example slack digital book of electronic equipment. 
[Drawing 40] It is the general-view perspective diagram of an example slack personal computer of electronic 
equipment. 

[Drawing 4 1 ] It is the general- view perspective diagram of an example slack cellular phone of electronic equipment. 

[Description of Notations] 

1 .... Dispersed system 

2 .... Dispersion medium 

3 .... Electrophoresis particle 

A .... Electrophoresis display panel 

101 .... Scanning line 

102 .... Data line 

103 .... TFT (switching element) 

104 .... Pixel electrode 
201 .... Common electrode 
Vij .... Gradation voltage 

Vdij .... difference - gradation voltage 
Vs .... Braking voltage 
Yl-Ym .... Scanning-line signal 
XI -Xn .... Data-line signal 

130 .... Scanning-Une drive circuit (scanning-line mechanical component) 
140 A, HOB .... Data-line drive circuit (data-line mechanical component) 



[Translation done.] 



* NOTICES * 



Japam Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 





[Drawing 3] 

VID 




I 



XCK,DX 

XCKB 

LAT 



YCK 

YCKB 

OY 



400 



L: 



D,Dre8t 



|149A 




[Drawing 4] 



(A) 

201 




(B) 



+v 



104 

[Drawing 5] 

ex.V(const)B5m 
1 



104 



inn 0.6 




[Drawing 12] 
VI 



Y]+1 



Vre»t 



■Voom 



[Drawing 6] 



XCKJCCXB ^1 
» 



DX 

Dre8t,D0- 



140A 



/ 



SR1 SR2^^-^^'^^^^SRn 



141 




• • • 



L/ LI ...L. 

SW1-^? T^SW2 ? 



BUS 



SWh 



^142 











"6 Da2' 


'8 • • • Dan' 


-6 


LAT ^ 








-e Db2- 


-a • • • Dbrt' 




Doom ^ 




Cb 


DcV 


-6 Dc2' 


'6 • • • Dcn- 


'8 










• • • 





143 



.144 



145 



XI X2 



Xn 



[Drawing 7] 



Yi 

Y2 



Ym 




SRI 
SR2 



I 



1H 



SRn. 



n 



n 



LAT 

Dbl 
Dh2 

Dbn 
Cb 

Del 

Dc2 
■ 
■ 
« 

Den 



1 



a 



Dal 


i 




1 
\ 


i r- 


Da2 






I 




1 x 


: t 


— I—. — 






Dan 


1 

1 




— r 





1 



j Dcom F T 



X Dcom "i f 



n 



[Drawing 8] 



*4 

1 1 



Tr 



Drest 



t2 

i 



Tw 



r 



t4 



Tr 



Drest 



t5 

i 



I 



[Drawing 9] 



Y1 
Y2 



tx 

, i 

-TL 



Ym 
Cb 



I t 
I I 
t f 

4 U 



Xl^Xn 
_ ^ Vrost 



93JD1IE 



■Vcom 



Vcom 



TrCi:3^-;i/H) 



Vcom 



■Vrest 
Vrest 



Vcom 
-i— Vrest 



[Drawing 13] 



J 

J+1 



m 



[Drawing 14] 



a 











m 






I 


t_ 



Vrest 



Y1 
Y2 

Ya-1 

Ya 
Ya+1 



Yb+1 



Voom 



Ym 



[Drawing 10] 



xi 



Yi 




[Drawing 11] 



Y1 

Y)+l 

Ym 
Cb 

X1~Xn 

mm& 

BWM£E 
|gj+2-BmfT@ 




Vcom 



[Drawing 15] 



XCKXCKB 
□X,LAT 



Dr.DY.Cm 



m 



I 

i 130B 
i Y 

X 



I T 

I ^3 



10S 



■r 



102 



102^101 



104 



:r 

L-TT- 

cb • • • 



140A 



'i B 
■>.'■' 



Vre&t 
Cr 



[Drawing 16] 

(A) 

201 




[Drawing 1 7] 



VID 



310 



A/D 



I 



mm 



r 

, 320 



3om 



Dv 

331A 



332 



'331B ^ 



T 

DV 



V 



Od 



340 



T 



Drast 



[Drawing 1 8] 



( 

to t1 12 13 

• • • • 



' \ Drest j[ Dd(Pv) j jf 



Tw 



Dd 



(4 



X 



Dd 



Drawing 19] 



v1 



T 

v2 

1 



v3 



t- ■ I 



T 

V4 



v5 



T 

v6 

1 



v7 



F1 I F2 
I 
I 



V1=v1 



F3 



F4 




F6 



F6 



F7 



IVd3=v3-v2 
Vd2°v2-v1 



S Vd6=v6-v5 
Vd5=v5-v4 




Vd7=v7-ve 



U4sv4-v3 



[Drawing 20] 



Tdv 



Tdb 



♦V100 



— Vcom- 



-Vcom 



•I- 



Vcom 
.V50 



T1 100% 



T2 




L 



50% 



T3 



0% 



[Drawing 21] 
jvip 



A/D 



Din 



mm 



3,10 

320 
D 





Ds 







330 



300B 




340 



mm 



Dm 



rr^ : 

I 

L 



(DrestXDre^X ! TD?iiO( Dm X Dni X J X Dm ^ 



X 



Ds 



MSB 



LSB 



[Drawing 23] 



14QB 



XCICXCXB ^ 



/ 



141 



DX 
DrestDmO 



SR1 




LAT 



Dcom 



C8.Cb 



• • • 



L/ Ik - Ik 



BUS 



SWn 



.142B 



%1 ZJ'UJ- 


Dal- 


'12 Da2' 


'12 • • • 


Dan- 


'12 



143B 



Dbl' 


'12 Db2' 


'12 


• • Dbn- 


'12 






f 







^144B 





Dcl- 


'6 Dc2- 


'6 • • • Dcn- 


'8 






1 ' 


• • • 

' 1 





^145 

Y 



XI X2 



Xn 



[Drawing 24] 



Dcom 



Dbl 

(Dm) 



Ds 



Db 



, T T t ^ca ■ * T T 



Db2 
(Dm) 



144B 



U1 




[Drawing 25] 




7 T ~ I 

Tv T6 I Tb I 

H 



T 



[Drawing 26] 



XI 



100% 
50% 



Yl 




, ,50% I 



[Drawing 37] 

410 




[Drawing 27] 

jVID 



310 



1 



r 

_ 320 



Dv 



•331 A 
"K331B 



331 



350 



DV 

r 



Dds 



340 



T 



Dfvst 



330 



[Drawing 28] 




[Drawing 29] 



r 



A 



1 



Tr 



Cm, 



Tvf 



Tbf 



I 



Th 



r 



1 



Th 



Cm 



Tr 



Tvf 



Tbf 



! (i:7-<-JUKV(i:5^-/uHTiCi:7-f-ii/H)! 



* ( Dreat j 5 ) h 



L 



— V — 



[Drawing 30] 




I 



Tbf 




-Vcom- 



T3 



Vre»t 



! Voom 




[Drawing 38] 




Dref 



Tw 



Tr 



Tdvf 



Tdvf 



Tdbf 



j( Drest ]i[ 


Dd 


1 


Cb 







1 



Tw 



Tdvf 



Tdbf 



Cb 



l(i3?^-;uK)i(i:?^Hi/i<) 
I, .1 



Dd 



Th 



[Drawing 32] 




Yi 




50% 



10% 



[Drawing 33] 



I I I > 

li kli kU ^1 



( X ° A 



Ds 



Cb 



f 



1 



I 



Cb 



iCO'<HI/K)i(i:7-f-il/K) i(i:7-<-Jl/l<)!(i:7^-;i/K) 
III 
I — . ll I kli .1 



^ \ i 0 1[ 



Ds 



9-iism 



[Drawing 41] 




1300 



1304 



[Drawing 34] 



X] 



YI 




[Drawing 35] 



X a.gw x-r M. 




[Drawing 36] 



Yi 



lfTl5iJB» 



—I ■ 




»1< 



Tdbf 



n 



T8T7 



Voom* 



7 



50% 



[Drawing 40] 

1200 




[Translation done.] 



(19) H*pa«rfF;t (IP) 



02) ^ 11= ^ « (A) 



#M2002-116734 
(P2002-116734A) 

(43)4iMB ¥d6l4^4fll9Q(2002.4.19) 



©OlntCL' 
G09G 
G02F 
G09G 



3/34 
1/167 

3/20 



6 24 
641 



F I 

G09G 
G02F 
G09G 



3/34 
1/167 

3/20 



C 5C080 



6 24B 
64 10 



«*«<Oft29 OL (^33 1[) 



4ffl{2001-ia7279(P2001 -1S7279) 



¥^13^ 6 ^ 20 B (200L 6. 20) 



(31) ffjgti^fi## 4fH2000-187922(P2000- 187922) 

(32) fi3gB 3p^]2^6 ^22B (2000. 6.22) 

(33) «flc*S^3i® 0*(JP) 

(31) ajklS^fi## 4982000-236197 (P2000-236197) 

(32) «*H ¥^812^8^ 3 0(2000,8.3) 

(33) fijg4i£SH B:t:(JP) 



(71) USA 000002369 

«]MEWmKI5»ilS 2 T B 4 » 1 # 

(72) %f»« }m K 

(74)^^aiA 100098084 

FjSr-A(##) 50D80 AA13 BBQ5 DD03 EE2g FFll 

JJ02 JJ04 JJ06 KK07 



(54) mmo^m msmnmmim<omaia&. mmmi. msmm^tsmm^^rfrnfmi 



(57) [^.^1 



— 



3£ 



a- 



f»5 



09 



1 

imMmi] ^mmmt. ■mm(Dmmt. ^mm\m 

Iff 31 mWrn^mf^Xk-Xs mW.^mMmJm\^m 

M\^'r6mm<Dmmmmt. mmm»:<ommmmtmm 
^mt<o^i^mm^M^^vx^^wtnhti. ^^^m^ 

mm(Dmm:^^^xhox. 



(2) #M 2002-116734 

2 

ia^^6l #^ lo(^):7^^yi.K^fi]ffiUT. yir 

Wi(oy'-^m^m^^mi\:.<otL}^(ow£^m\\\^x. m 

0] i^(Dy^-/vv^mmvx])'^y v 
mYf^nofc^s mm(^y^-^^h'^mm\.xmji^W}i¥ 

iJPU 

jEi:(7)M«jEE*taia^gm<^x--^ijii-fPJ[)p-r6w ^ ^# 
50 t»*^ 1 1 1 mwm(ommw£^wm(oy'-^m 



*1 t 



3 

^-^m^^m^&mm^t-L.xwtk'fhtifzmmmMi^ 

^mm(omW}:f^^i:xhox. 

^^mm^^Wotcy^f-^i^h^^^^mmLx. m^m 

^m^tifc±X(D;<^ <y^>^m^^-^\^Xir:y^m 

»— •J' t-f ->-. Kn+«rt I 

(D:^^ y^>'^mi^^-f&\^x:tyi(km\^'r^m&^^ 

m^^1^mi¥(0±isb(Dy^-/u Kr-fl. 

mm^titc±x(D:^^ y^:y^mi'^-^\.x:^>iim 

ro;^^ y^iy'!fmi't:-^\^X:^y^m\ZL'r^m&t: 



(3) 2002-116734 

4 

^P0^/55g|iiLfc^ti:i. fills y ir hffijf^. t=3^»jf^*5 

^^ut(D^^mM\-c-^jtsi.x^^mifhfh. ^f^^^ 

h^m^^^^^fz.y >(-/vv^^^mm\^x. v±y 

mm^Mc±x(Dy.4 y^>^mi^^-'mvx:t^^:ikm 
x(d:^4 y^>i!^mi'^-m\^x:tyii^m\:^'r^mj£^ 
mm^thfc^xo:^^ yi^iyi^m^^-^i^x^i^iikm 

50 MiaatRLfc*Sii9i-»u. a8S*^i»tcg!j^§n/c^ 



(4) 



2002-116734 



coT^-^^'iiitcHiio-r^Citsr^ia-b-r^mjft^i 7iciB 

fiJfflL-C];ir>y hibf^^ffofc^. ^jt(^:7^-/vK& 



50 



:?i->'«ffil:i't'5miE^I:-^»P«1Pn*Pbfc«. tftlBilJ^L 
^ i/^^ ^ -S U X :^ 7 #tffi iC-t- 5 mffi ^ R3^)P"t- ^ ^ 



(5) 



71^ 



M^mt<D^^mm^niS'\^x^^m^ hti. 

^^mmm^M^^x(D:^y( y^>^mih^-mvx 
^>^^m^^-is Lx^y^m^^i-^wi-^^M-t^M 



2002-1 16734 

8 

<oy'-^m\^^ML's mm^jLmfiF(otiisb(oy^'-'/\^v 

w^2^mm>^^\^^x'i^^hi^fzm^mm\::•MJt^LfcmmmJE 
t<Dmmj£^mummmf£t i.xmmm^(oy'-^m\^ 

PPJbnb. mm^^W}^(Dtcf^(Dy>c-^i^h*xn^ wia* 

ir, io(D:7^-yi.K^fiJfflbT. BiIlsm^*ilj-7-(7D^J 

i^^mt(o^^mm^^)i:>\^x^^mnhfi. ^^m^m 
u^mm-^iE^m^^^ <Dir>/^ymWkmm^'f^fi^ 

y'-^n^'^m^mm^y^}&\.xm\ihnfz.mmwm\^ 

^m^\z.^m^M^±x<D7s^ y^^iSfmi-^-mi^x 
^>i^m'^^-^vx:ty^m{^^^m&^mn'r^^ 
y^>^mi'^-i& i.x:t>ii^m\^-r^mj£t^^mw $ n 



9 

^>^m^^''is\^x^y^m{^'f-hmj£%:muirh^ 
^y^>^m^^-i& \^x:t>'Jikm\^'r^mj£r>m\i $ ti 

[0 0 0 1 1 
[0 0 0 21 

^) ^'An^-^tc^mm:imw%:mwLtit^{^. ism 
-'&fm^mxxn\^vfcin(Dmmt. :Ltih(D 

S#</?*lRjl6 i:'^ ^ #it ^ tie 

[0 0 0 3] 

h U 5/^5^^?^^^(?5m^»:»I^^Sfi^-':>V^X^l. 
tiX\i^^^\i\ 

[0 004] ;^^0.S*i±^Lfc»1tlc«;f^x/j:Sttfct 



(6) !t^m 2002-116734 

10 

[0 0 0 5] 

^mmii^. ^mm.mt. mm(ommt. ^mm\^m 

ti. rnim^mmmt^mt^hnxni^vfzmmmm 
W}:^mxhox. m^e.^mmm\^mimj£^mwL. m 

^mfcnm2mj£^mim:^4 ^y^>^^^^^^uxm^la. 
v^^^^^ i.xmw,mmmm\^Wimm i mB^mu-r 

20 mm<omm:fjm^mm'r^o 

[0 0 0 6] z<DmM\^xn}'f. mmmm^m2mB^ 

^ti->tit^^i¥mi.x. ^(r)^m^^j:^m^^^mti-^o 
^feid. ^mmmi:^mimB^w^-r^>zt\r_^:^x. m 

ti. zcom^^mui-co^mvtmizxoxm^ti^m^ 

[0 0 0 7] ^*bv^^^lc:^b^v^x. ^ISSiZ^Ubf^X 

30 mmm2mf^t\^x. mmm^P^m^^ftctcmiE^ 

[0 0 0 8] ^fc. B'J(^)*f^LV^^1ilw:^oV^X. WiaS 

[0 0 0 9] ^mm<D^\^mm>^b^\^^m^{z 

W}&i-^Mm^x^±^^^:itt^^x^^. 
'f-(omm:bi^nm2mf£(Dm\i\z^oxmhiv^mn<o 

[0010] gijco^* bv>^#(cjov>x. m^mm(Dm 
50 ux. mi^m(Dm7r^f^m^^ns:^vitmiEtmw^(r>mm 



(7) 



11 



[0011] mW^(Dm^\^MJt^'t ^ 

mm\^-'^^f^^ TO0LXi)gLV\ ::<z)ffi#x-{i. 

[0 0 12] ^fc. :i(DWMn. mm<Dy'-^mt. m 
'r^mMWMmmmw<^wm:^mx^ox. ^^m^^ 

[0 0 13] ^^d^-Slgiii^ffil-J^tvt^. m^i:-^ h y y 

[0 0 1 4] »*UV^ffi^t^w*^V^X^l. #>«rlO(D:7^ 50 
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[001 51 ^fc. SlJ(^^f^UV^S^lC^b^V^XH. «^ 

0'^^bL/ciij^lcMl£Lfc®^mffi<^^^^^i: bX. 
[0 0 16] ^fc. LV^^mt-:^V>X. CCOSg 

sj^fexii. mm(o^^m^mm^m^\^. mm 
(Dy'-^m\^mm^Mit<Dfc}i>(Dmf^^mii\^x. mm 

[0 0 17] l^-ftl^7)^1t^C:^b^V^Xt. mmit(D±^(D 

[0 0 18] Lv^ffi^t^-^b^v^x{i. m^mmcom^ 

-/wK^fiJfflbX^iAttf^^Sai^jgL. ffriE y 5/ h ft 

^m^wmit'r6m^^m±ir^tiisb(DmjEt uxtois 

MlRm/E^^ bXflllfBlglcc^-r-^iStcHIi)PU. *fflE#5Z^ 

[0020] ^/c. ^gij(^»^uv^ffii^x(i. mmmm(D 

[0021] *fc. ^m^^X-^IS^. ttf 

m t mmmm(o^^m t (D^^mm^njt^ Lx^^^wf 

m.i^^mM'r^f-'^'m^^m^mm^Mf&i^xnnh 
ir^m^^W}m^mm<Dmm:^^xh^x^ h^m^S: 
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-remjE^TOPU mwM7hmv^(r>fi}^(Dy ^ -jv\fx 

[0022I :L(omSii5Wi\^ \y^-jv 
[0 0 2 3] BffiaSjZ^Kjf^tO;ti6(^:7^-yvKcom^ W 

[0 0 2 4] ^fc. ^!?^uv^^«xji. ^^-^^^m 

[0 0 2 5] m^*»)3l&^ti. ^(ommti}^o:>mmx^ 

m^m^^ tm-<Dmmw£^m{\'t:6(r>x\ -S:^mn 
mi^x^m^^mu^(^{tLm%:-^i^v. mw^m^-r 

[0 0 2 6] *fc. :i(Dmmns mwii<07'-^mt. m 
^mm^M^^L-x^^mii'ybti. ^^-m(Dmm^m/u 
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hti. mM^mt^^mm'r^^^m:i^^(r>^i^/^y 
'rhmMMmm^mm.o:>mm:^mx^ox. h^mm^ 

±x<d:^4 y^>^m^^-m\^x:t>ii^m\^i-^mjE 

m^tifc^X(D:^^ ^y^^lyi^m'f'^-i^l^X^y^mi^ 

t* 6S/£%BiJ!jpL. mmW}^mi^(ofci5f>(Dy^-j\^h*x 

m^^^m^Mc±X(D:^^ ^y^>^m^^-^l.X:t:y 

fcmmmBtmm(DW^»}m:i^\^^xnhtifcm^vsm 

icm L/cPgi^mi£ <^ co^m/£^smcox-^^trpn^jp 

^titi±x<D>^^ i/f^^'^m^^-^-ft tX2i-7i^ffiici- 

6m/E^TOPb. mm^nmi¥<r)fcib(Dy^-/i^h*x 

m\^mU^titc±X<D:^4 iy^>'^mi-^-1&VX:t>' 

*ti^t::t-6miE^BiApb. mm^mmMmfE^mm^m 

(Dy'-^m\zmu\^fzm. mmmm^tcM^m^m.. 
^m^^m^i^^m^tifc±x(D:^--c y^i^vm^^-^ 

loo 2 7] ^(Dmm^m^i^^^xi,. v^yhmvf^ 
xumj2^W}m^^\f^xmmmm\^mu'r^m&^^<'r 

[0 0 2 8] |friB»5Ziib^^co/ci6(7)>^^->'VK<o^, mf 

m^^mi'f^Mn-f'^m^. loto^^^-zi^K^fij^u 
X. mmm^^m'f'mm^rfbm^^m±ir^mm(D 
mmmE.^mmmm<oy'- ^mf^^mw ux >b j: v ^o 
[0 0 2 9] ^fc. z(Dmm}t. )^±miffcmm^^^^ 

[0 0 3 0] ^-f. co^^fi. mWi<o'f'-'^mt. m 

mmt^ mmmm(oy'-^mtmmmm^M^mt<D^ 
^m^\z.ni&\^x^^wtnh^. ^^--^(ofm^^h 
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[ 0 0 3 1 1 »^ bv>^=mic*5v>T. ^ummmm^. 

iiZii[/i^<t^>^:atc|slt'igi bt^Xdb V. Huin y ir h i!; 

5 fc J6 co^gic<Diii^mjE ^miiictT^x - ^ iSir f pip 

[0 0 3 2] ^fc. B^flS-r-^M^ftgl^Jl. ^IESfC(^ 

^(7)x-^«{-PniPL-C^J:v\ 
10 0 3 3] CCT\ ffllEx-^i»lgttaiti. BftlSSiJiti 

10 0 3 4] $^^LV^^^^^C^oV^T. mIIBi&ib[Hl3&Jl. 

[0 0 3 5] MiaT^-^ISiKfiiSPJi. ffiiaffii^coiij^m so 
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[0 0 3 6] ^fc. z.<D%m\t. w^(r>y''-'^mt. m 
^m^\^^i^\.x^^m'^hf\.. ^^-'^(omm^Wih 

mbmmmm(D^^mt(D^^mm^mi?Lx^^mi^ 

mu^mi^-t^y'-^m^^m^m.m^M^^Lxmi^h 

i'^m^^W}M7r^BM:(DmW}^^xh^x. mm^mm. 

L. '^m^^m\^mm^nfc^x(Dy.-( y^iyi^m^^^ 
-mvx^yv^m\^'rhmB^mm-ri> ^^mmrnu 

%:^ofcyy(-ji^v^^^mm\^x^ mwmB<Dum<o 
t\^xmm(Dy'-^m\^m\ii.. sfriES5Ziftf^cofc«><D 

y 4 -/V YX\X^ Wk(r:>m^Wi£^mW^nWi£h LT 

^ Yx:\t. mwmMMM&^m^mmn&b ut 
10 0 3 7] m^'f-^mmmx. wia«iz^^f^oyt 

[0 0 3 81 ^fc. m^(r>^-^Uh. m 
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-mvx:ty^m\^'t^mj^^mwir^^^mmm^ 

j£^m^(^w^S}m^^^^x'^htifcm^Bmi^njt^i^ 

y=^-^jga;rpnJtiPU mm^^mW(Dtcib<Dy^-/vvx 
li. mm^mmmmf£^^^Mmmj±tLxmwmwii<o so 

[0 0 3 91 tttlB-7^-^jffifg«J«fP«. MlS^iZ^ttf^Ofc 

10 0 4 21 ^/c. ±^i.rcmmiB\^t^ 
m^<oy'-^mt. mm<oM^mt. wk<n>^-^u 

m^^^mtmm^-^mt<D^m^n&\^xm'f 
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m^i.Xfj:i>m^mm^^^^^t%:m^fc.:it%:Wmt^ 

h ^W\-(r>m^-:fti^y.xmf^ir^ z. h tm^t Lv\ 
[0 0 4 31 <t3;tX. ;2|s:^0^t^#^m^^<^«Ji. ®^ 

[0 0 4 41 

mM^^m\^xum^^. 

[004 51 A : ^ 1 %mf^m 

©(^^^l^ljgUXV^^o 
[004 61 A - 1 : m^^K)^^^B<^^^«^ 

<7)««6^/c^«i^fe|roV^XI5^.B^-r6o iaiH:*:^W<^)-^ 

[004 71 HI 1 2 Ic^-T J: 5 lwm^*ibS^ 

/-^^/i-Afi. iU^mi^l 0 4^;$5?^^$tvfc;«/7;^-^¥ 

1 0 0 <h . ¥®*»cc^*3imil 2 0 1^ 

;55?]^^$n/c>*r^SS2 0 o^^*bxv^-5o ^^^Sfi 

100^. ^fplS«2 0 0*i. -^<Dmm%:^oX^ # 

(T^mffiffMffi/O^^f^-r 6 J: ^ iwi,^ "9 ^t?$nxv^^, 

^iF^te 10 0^ y^^mWL 200 t (3lf*^tlfc:^rBlJl. 

-;£<^iS^^^tofcfiiSl 1 oi::j:oxtt^^ttxv> 
6o roDifiJxii. RBMi 1 OH. Pi«(7)^^*&XfcS 

M^^E:5>it-r5J: ^|c^JtjbtiXV>6o Rl^llOtc 
J:oXtt^^;lxfc^rHl{i5>»J'fe/H IC tm^ti. 

[004 81 (D^m^ 1 ti. ^mm 2 tc^^ScSjH&l^ 

(Z)^Dj?ij;&5j£^>^;c;6 CX^^J!^D^i^XV^^, i x 

sciK 2(D]tmt m^^mn^ 3 c^itsf^inis^ u < ^ j: 
9iw3ijmxv>5o 

[0 0 4 91 C(7)J:5t:iPB^l 1 Otc:J:oX. ^^(O^ 
fiJir/H 1 C«ria*t/c<7)X\ m^*Si«t^ 3 d^actt^SB 

r-h^>o ±^Ltcx^\cmmi i o^m\^^xmwc(D»m 
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[0 0 5 0] m^^wjm^^^^^^An. y/vtiy—n^ 

[00 5 11 ^-f. (R) l-mi-S^J-tJc^ 1 r 

Ji. m^»S33|^-7- 3 r t LT*fe^^»^^ffiV^-5 t ^ t> 

^«*ib«^3 r LXfl. *^J;t«. ffi^^b^^ffiV^ac^ 10 
8cSj»^3 g L-Ctl. «iJ;ttf. ^i^-^/i^ h^y 

)i6|'3iS^^fflv>;5w<b^5-e#6o ^i-> Wfe (b) J->^i6 
-r-Si^ilc^s 1 b fl. m^»S]3f&^ 3 b ^ b-C.WfecD3K^ 

[0 0 5 21 •r^'^ nM.WMm^ 3 ^ bX^^fe^ 20 
6o >ftf^S«2 0 0. ^iim<i 2 0 1 J: t;<#t-ih 



«^ A «^ < 



ij.-l.j-.mt -7! \- «arfe4i/*JtJfeVIZ. Q -An^ 

m.M%\^^^xwm^k^^^um.-tho m^^a 

«^felcMjS-^^S:^^o*tl^ftfc^2{cJ:or®iR 
^^(n^nh^Wi^^oX. 3 1 

m2 tm^^t^'^xm\^^^tti^\^w.^^s^Mmir^ 

[0 0 5 31 ^(C. 0 0(Dmmat. ^7j^® 

^xxiy^^^y>'^m'^ti.xmm'r^nmb'7>' 

i^:^^ (Thin Film Transistor : J^T> TFT .^l^i" 

0 ocD^522^fiicA2(cn. '^m~r ^M^BmW}^^. ^ 

[0 0 5 4] El 3 nm^^iij«^^e<om^6<)^j;«^* 
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^iSBJi. mM.^mkm^^^)\^p^h^<omm:^%x^h 

^Mt^^wm^ 3 0 0 A*3i:t/>5'-Y ^ ^^^i^^ic^ 
^4 0 0^ii;tTV^6o CCT% il^jf -^^Slel^S 3 0 
0A«. A>3K^«^V I Did. l:^»S)^^^^^>'l^A 

saic, iji-ix h'r-^Drest^gFf^siFp^w;'3-r^o y-t 

s/ h-r-^^^Drestfl^^iSc^ 1 tf^rficffj UTV^6m^»i!J 

3|&^3^iiiSS<^l 0 4lRiJ(::5l^^^s 

m\L^^ft.>h^W^ 1 05>ifeiK2ti||feiC*fe$tLX*5 

[0 0 5 5] ^fc. ^-r^ V^v^a:^U-^4 0 0fi. 
ll»X-^Dm«fs^«!i3llel»&3 0 0 A^^?>m;^$n 

^^j^lEifclHlSSl 3 O^-r-^^l^i/jlHlSS 

1 4 0A^»j«i-r'5fc*!)(o#«^-r ^:/i:^^t^^^^-r 

[00 5 6] 100 0^^^«A 1 leiii. x:& 

roiic:fp^oT¥tT{c^Sc*:(7)*^i® 1 0 \ tm^-^f\^. 

^j^i 0 2^sfl^j*§tiXv>6o ^LX. :me>t^^Si8* 
1 0 1 (Jr^'-^i® 1 0 2 i:co^?S,^|::^3V>X(l. TFT 

A "V^ X t ansa I-'* ^"^-^ ■ — — ■ ^.r#- — i — -m - — _ - , 

^cQy->^miS;5ST'-^j|Sl 0 2tc^j(g$n. ^e^l-. 

-^(T^KU--^ 1 0 4^Cg^Ji^$nXV^6o 

^M^fi. lii^l:Sl0 4^. xi)T6]SK2 0 OiCffM^ 

txfc^iim®2 0 1 ir. ;m^Mm<^rpiidj*«F$tifci5^ 

tfi:*l irlcJ:oX«^$n^) (Il2#fi^) . ^f^.t>%. 

^Si^i o i ^x-^iSi o 2 <h(7)^$^id>^ 

f&LX. h y ^;^il^lwBB^j$tlXV^^o ^i:^. 
lElblllKl 3 0i3j:U^x— ^IftJ^SiIilSSl 4 0 AJi. T 

FT^ffiV^XW^^tlXib^t). IJ^COTFT 1 0 3 

Siigri;^ V<DW^}i\^^^^X^Mhfiiho 
(0 0 5 71 ;i(DJ: 5?tm^*t(i^^^^^^^Atc:*5V> 

^j|S«-^Y j j »S(^^^»l 0 lOTF 

Tl 0 3;6S:?i-i^ttffi^?i*9. "r-^^«^Xl. X2. 

te2 0 0(D^iimii2 0 1 i;if^(a^-^i^m2)i[B]^& (^p^p 

gp) ;5>^^iii;}gmffiVcoind5^Aq$tieJ;5l-^^oX 
cnicjzip, H^mi^l 0 4^*iim<®2 0 1 

[00 5 81 A— 2 : ^Tf^WM 
JSfelC. P&^^^C>lS3®t-OV>xa§g-f 60 lll4fi^S'Jir 
/V<0«|jg*fBll&'(t:LX^L^cBT^iaX*fcSo .CCO#iJ(Z)i| 
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fi^o c(oy-feix hftf^-cfi. m^^W}^.^ 3 i^mmm 
m 4 (A) ic^-r J: 5 i-m*^ i o 4 twm^*»«£^ 

[0 0 5 9] B14 (B) tc^i- J; 5 lw^^-r-<^ 
6(D-e. m^»ib3K^3ll5^SSc«|2(7))ttttl&6ii-<fco-C 

[0 0 6 0] *iimffi2 0 imf)^hAM\^tc^nm^^ 

i^jii^LTa?iy#(7D@{cs6o A^^tRM^tn^n 20 

[006 1] tz. 5>ifem 1 \t^lk<Dm^^W}n^ 

ft) ^m^^J^tt (^J;tt^. m^'i^. fift) ^<7)3KT-# 30 
[0 0 6 2] U;6>b^j:j5^^>. ^^fiJir/KOi^^iim/zm- 

[006 31 -^rClX. :*:|lifi^lg^T'Ji. ^J-fi:^ 1 rtJ-^ 

— ^J^:^-f ^5^^:7-efc6o ::^/)^^J^^. 5 Omsec£7)Pn:bPNr 
FbI-C. m^Scfta^ 3 2 0 1 lC^5it*6ffl*P 

[0 0 6 4] PIg^c*5v^T. mmmM^\^nir^n 



S:?1^L-CV^-6o CCT% ^3imjS2 0 1 

[0 0 6 5] wCoiai;:^1-<t fP*PSiE;5iM. 5V 

\>xr(Dm^\^\^. 3 ^^56 2 0 1 

3 t^^mWM 2 0 1 {:i^iJ3i 19 . ^h\^ 
3;?is*jimii2 0 1 icSl]^Lrv^6o Lfc;SiSo-C. 

-r-<^Pg^l-fSCXPn;dDmi£tt^4. 5V;5^f>5. 5V 
[0 0 6 6] A- 3 : HEBjIbIK 

m\B\m^^\'^xmm'r^. *-f. msi^^^-tM^M 

^ ^/^v^^n^U— ^ 4 0 0;^^^.(7)Y^ o -/^jf 
^DY^j!ll^i/'7 h LT. ^^l^ft-^Yl. Y2. 

^ 'f'lm (H u-</^fflFBl) /05jiS»:>':7 h LTv> < ^^jjft 

ft-^Yl. Y2. Ym/Jt>^j*$tt. ^^^^10 1 

[006 7] ^fejc, ^-^mmmm^ 1 4 o a{cov>t 

mW-r5o ia6li'r-<5'iSaigi(jlHl3Sl 4 0 A<Z):/a 

mx^ho [W112l(c^-tcl:9t-x-^MIEib[E]SSl 4 0 A 
{1, Xv^^ h l^v^;^^ 1 4 1. 6 b' iy ht^^Kfi^-r — 

1 ^^>^1 4 2. ||2^iy^l 4 3. j^^[e]K 1 4 4. 
4oJ:t>'D/A;n>/^^^ 1 4 5<l:^l;trv^'5o 
[0 0 6 8] ^-f. Xv->^ hU-v^^^^l 4 Itl. Xi5^n 
5/ ^ X C K*3 J: t>*MCX ^Ps/tJ^XCKBlC bfc^^So 

Xteiir^*6^^>'l-^DX^II|fi^>-:7 h LTf-VT^y V 
^/^>'W;^SR1. SR2. SRn {|ll7#fi^) 

^±m-^^b\^fiiox\^h. 

[0 0 6 9] ^iC. ^<>?.BUSH. :y^SWl ~S 
.Wn^:/M.T^1 ^s/^l¥l 4 2(D^yy^{^mm.^fi 

iy^SWl'-'SWnCO#©JfflIA:^«^Pl- 
ti. 1^>'y!J :/i/>''?>'V;^SR 1 . SR2, SRn^S 

6^*y h(DmiMiv'—'$'D\:iMft>l^X6mxim.<o 

Rl. SR2. SRnlC#>ir[^^L-C. M^y^—^ 

[0 0 7 0] l[k\^. ^1^5/^1 4 2fi. ^-f ^/^SW 
l-SWn;b^f>ttj^$ti6®^7^-^D^^iy^b. ^ 
W^kB^T^-^ Da 1 a n LXtb;t^t* 

2 7 >^ 1 4 3 (i. m 1 7 y ^ 1 4 2 <0#;g|li»Ciif« 
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2 ^ ^ 1 4 3 Jl. Mmm^'f-'^ D a 1 a n 

f)>h1^mikm^y'-^Dh 1 -Db n^^^-f-^o 
[0 0 7 1] ^kl;::^ iltRdlK 144 t^fi, H^jf^^SI 

•r-i?'Dcoin*:i*3im<i2 0 1 \z.'i^m^fihm&^ m lo 

^x^:/ (H!^-</v) <>:/.c6«#T-fc6o iMJ^HIK 1 4 
4^^. il^MT;^^-^ ^ ^^iJ^ft^C b/!iSri5'7"^^<^S! 

iJ^ X ^ 'f(nmW^Um6m^^-^ D b 1 ~D b n ^ril 
^ LTH 7 Iw^-TT^-iJ^ D c 1 ~D c n ^fflj^i-^o 

[0 0 7 2] D/A::!^//^— 1 4 5 Jl. 6 tT -/ V<D^ 
— c I'-D c n<l:T'>>^/V'«-^;?)^^r-:^t3^{t^lC 20 

r:tt^#7^-^^i 0 2{^:**&urv>^>o 

[0 0 7 3] A - 4 : m^*ttS^^e<^W]f^ 
(i®»^S^^3®|HlK3 0 0 Aor)m;'3X-^5^^^-r^>r ^ 

10 0 7 4] ^-r. ^sy t oic*3v>x. m^*tt^^^ 

m^^MM^S 0 0 ^-f ^^^v^^n^l/— <^4 0 0 30 

i3j:t/«^a<Sb^^^^^/^Al;i«i^;Jis^m$n^o -^U 

V^T. IF^ft^M^dJ^S 0 0 Aft. yiryhr'-^D 

|HlKl 4 0A;5^ Vf—'^UresW^—^Wi^^- 
^^«s^»iiE]K 1 3 0 t-^i^^m 1 0 1 ^meKM 40 

't^X(r>n^nM 10 4 201 <nfi^\z, 

[0 0 7 5] m^. 1 2\zm^t. m^}^mmTwt> 
mtth-r^o z,(Dmj^^MmTvf\zh^xiit. m&im^-mm 
m^3ooAftiy-(—/i^h*mf^\^i:^tioxmw'f—^ 

1 0 0 7 6 1 »ctc. mm 1 3 fi^hf^m 1 4 *-e<^«i^ffl 50 
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M3PB^t;:::i^i^X. ffi^ft^^SlelS&3 0 0 Aflib^t^f^it 

^fc. wmmfii 1 0 4 ^ *iim« 

201 <bior^1Jc|j:, m^^^^^L/^v^J: 5J-^^oXV^ 

^<b^5/^v\ LtLt^<:>x^mmfM\^h^x\t. w^±m^ 
[0 0 7 7] mM 1 4 -/j^hm^^i t 6 nm^^w^ 

[0078] (1) ])±y hmf\F 

m^s v^iy bmmzr>\^^xmm^mm'r^o monv 

{1. y -fe y h-r-^? Drest;6S7^-^i|||gftlHlK 1 4 0 A 

t-tti^$;}x6o ^fc. ^/Mr;^^-r^>^^jt^cbtt 

[0 0 7 9] :i<D^JXtt. m^*«JfiT-3tClEm#/55ffir 

^Yi^sri5^7^^>^ (HU'-^^yv) mmntD 

TFT 1 0 3-/)^:^>'^mt^j:^ . y y hm/EVrest;^S 

#Mmm^i 0 4{c:##j^^ti^o M2tT@. m 

3firB^ ffmfTeco«-®*11:fiil 0 4tcy-fe5/ hm 
/EVrest?5iSRlJ!}P$n6. m:tl^s Bf^'J t x {w;fc^V>T*^ 
^ff Y 1 r ^ X ^ y^';^^ e ^ 7^ ^ T'lr-^-fb-T 6 

||ltTe(?5«-TFT 1 0 3jSiS;^:7^^^{c/^f5. 
mill 0 4 ^7^-^«gl 0 2 L^^L/^ 

i{>ix->xmm^mr^mf^^nx\^^^f)^h. tftio 

3 o X t>ll 1 tr @ 10 4^^ 

iim«2 0 l^lXfiy-fe^y hmJEVrest;as*fl«F$tt'5o 

^w/,mi^(Dm^^S}U^3i)mmmmi 0 4{w^it^ 

[0 0 8 0] (2) #iAlbf^ 

mm^^^-^^m^i^mmTf^mmo^^-i ^ i^^^-r- hx 

h6o :i:ixn. iff {i#aco*SiS) • j^J (j# 

m(Dmm\^is\^^xhm^(Dmt^^^f)^^ji^ti^c tnio 

(00 8 1] #7^-^$^j8SM-^x i-'Xn^. mri^^-t 

f-^Dc l—Dc n^D/A^^LX^fiSi^ttScOX. 
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^^a2d^e)^^jT3^-e«7)^^MT>^fflPB^Tblw 

V ^ X ^ 3iliH^/£ V com 6 o 
[0 0 8 2] ^fc. 0 

pi^Pij^1f^-f-6TFT i o 

^^^^•JT l;d^^^SyT 2^T*(?:>^FB^ti. B^Pijt^lij 10 

vij) tmM^fx^. nf^ijt 2^^?5^^yT 3^'e(DSaffl*i 

[0 0 8 3] iii^Pij{;i^3tt6m^*ifc«i^3(D 

®^ p 1 jtT^m^^Sj^t^- 3 \'mmmM i o 4 lajicii^x^iz: 

mL'Tv>;6o coi:^. B^m«il 0 4lc|ig^m/EVij 

;d^^P^n$ti6i:. M^mSl 0 4/0^^^iim<^2 0 I'^- 
[0 0 8 4] \rt]n<DW\m^i3\^^nhum 

I ij{l^coB^Pijl-*^^ft6m^?*«J^co5pJ^6^/^^i!j 



m<^2 0 ll:iia-:5< P i jcOj^S I ijl^K < 

[0 0 8 5] t:L^X\ m^PijJis IiJ^Sm04^ 
*aimil2 0 1 bo:>m{:L^WL^. l ^^ItUT^^^HT 30 

[0 0 8 6] bfc;5^o-C. TFT 1 0 3^^:7)t^^(wU 

xm^wmi 0 4'^<7)mi^'^tt*p^<^ii:Lfc^ urt>. 
-'&(Dm.m^Wkm\^xm±'t^z,t\z,t^^. n.wf>^\^^ 

[0 0 8 7] 4||/Mr>^^FBlTblC*>oTlt> *3iSffi 

2|;i:iav^xB^«1Si 0 4 t^mmM2 0 

?i-6o r(Dfc«>. ^^jT2;!)^em^*ili3KT-3«c:{im* 

</j:<>i'5NF^yT2(c*3V^T*Ki<S:f?ii:i-6o 

I i jJil2It:i^*f- J: 5 I31^^JT 2 t^h—'&(om^ 
Si6Ci:ic/^6o 5^tScM2<7)^*ttlgt^t;^>S/^$v^Sr 50 



A^-e^ijE X^tzM^f- ^ D <Sr ^^1" ^ cfc 9 I- ^.^ o T V ^ 
[0 0 8 8] C(7)#iZ^tlj{t{CfcoTtl. *-f. B^Pij 

^W±^^h(OX^ iii^PijcOjWffi I ij^^^-f'^^ 

r% ^)'»^i2o*^'ttlfi:ftl?:^^*;^s;k:#v^®>&l^^l. fn^pm 
m /js^iimiimEE v com t #d^*ia u x t> v \ 

[0 0 8 9] (3) i^nmY^ 

t^h(r)X\ ^T(Oilf^PijcDTFT 1 0 3{l;e-:7){^^t 
0 4IC(i^3imiS®EVcom;6^WJ!jP$^x67&^e>m 

[0 0 9 0] U/t/^^oX. fr/cdiif^mf^i 0 4{cm 

^SrSi^PL/cCV^jsgt) . 1 tcifimif^^W-^^tt/^^^ 

C(^3^:^. ^t!i:^l4^<Dm^*ibHT-3(7)^KW/i<^^ 

^#1^1-6 c<hj6>xt 60 ::t7)J:2>?'c^^^tS^F«lTh(rfc 

X% ^^MtS^Y l-Ym^^fife-r6'i^^^t>?'^tttirf. 

[ 0 0 9 1 ] Hi (D^^-t^ mMMM)Wi^'^m. g 

i!l«^^^^/WA^^iaiHlKfcSPl^^t-^^3@[ElK3 0 0 

A*5J:t>'^^ ^ Vi/>>ai^i/-^ 4 0 0 J^ittit^f^ih-f 

[00 9 2] H 2 co:frfell. m^*ftg^/^^/^A--^D 

/I- A X m # ^ n 6 m;^ ^ ^'JM-r 6 c ^ X # 6 o 

[0 0 9 31 m3(7):&i*(l. Y^ny^YCK^X^UK 

n 5^^ YCKB X n 5/ ^ X C Ki3<fct/Ste 

XiJ^P 5/^XCKB ^^illlgft[H]5Sl 3 046j:t/ 

¥-^umwm^i 4 0 A--tt^-r6co^f^±-r5c^ 

XfcSo Ji3^Ufc:J:5(-3fe^iaiBSilelKl 3 04eJ;U^"r 
-<?i»IKtt[e]Kl 4 0 A«ffiffi®0OTFTXlSfie§ttX 
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[0 0 9 4] (4) m^rnvf 

[0 0 9 51 ^-f. mK^mmxn. ±^^vtiV'^y h 
mm'mf±t^mmm'mfEy com t^mw-r 
[0 0 9 61 ^{^^ m2(Dmmx\t. m^i^^-^^^mt 

^®K9fBii^*3v>r^^»igiijiHiKi 3 OH. 

[0 0 9 71 «|/MT>^^>f ^ >>5^m^Cbl:i. 

4 4 m^^m) \tm^UT:^^^ %^y^m^-cht^H 

4 3(7)W;^x~^Db l-Db n^tti;^^-^. 

i-'S^rpK-fcoTJi. mx(n^'-^U\ 0 2 icy -i? 5/ h 

[0 0 9 81 L;Ac;d>oT. HI 1 1 l^^i-J: b l-B 1 fx- 40 
^ j -Iff @ j +2'-^mtT(7)®^m<f 10 4 

1 "il<rm%nM 10 4 iilli. y V^&VresXt"^^^ 

0 4{;i§%3i^nxi^m#(tM^b/c^v^(7)T% ISlff- 

^ j -m@ j +2'-||mtT(7)®^X(im^*ilj3^^ 3 

iii««-^MSIlelK3 0 0A;i5St«lx^>-<t7-< V 50 
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XJl^iifl;J£T-^Dcom^m;^L. lEl 7 ii^co 

[0 0 9 91 Haco^ltxii. *#^;t6-<#^ 

3S<7)7-f ^^^l^^iiiy-feiy h UX. C(Om> 
i(imc.^oX##»^€rfT5o ®2C0^#X(1. ^jff 

^»i Qi^mm\z.miRx^^M^mmmmm^m\^^ti 
iff. mm\^v^y \^^nvzt^^'^mxh^o mx.^. 

mi 2\Z^irXb{C^ ^^mim^Y ] ^ Yj+lcD^^I^ 
B^iCT^x^T^lCLX. y'-^mi 0 2\Z])±-, hflffi 
Vrest*ttjf&-mtf. Si 3lC^-rJ:5tw##lftx.'5-< 

^;lov^X(o;^^^B»T'-^D^a3>3b> ffito^^vdov^ 

X{l*iim^X-^Dcora^m:^b. ID 7 Iw^-tfi^^O 

i: m j +ltT ICRS o X* ^ ^tr 9 w ^ X- 5o 

[0 10 0] m^. m4(Dmmxn. #^«ix.s-<# 

10 4 {c:^fc/^R*^S,E*rEn.*-f -60 C r-X?:t, mi 4 

[0 1 oil ^-f. 7^^mwmmmti.xn. ms<^m 
mtmm\^m^m^^-<=^mm(o±^mi oi^mmz 

fc. «s/^>fT;^^^:^:xi/ti^cbll^ri5'x-<:/^U 

miEVcom{C-r-6-:S. -r-^iam^Xc-'Xd^yir 

*^^F«^^C^b^V^X. *^ajt^Y a-YbC^^^T^-r 

^:/i:-r-6c^icJ:t). M«cR^ y -fe H-T^C <b;5^X 
[0 10 2] ^Jcli:. #a^lbf^t;i*3V>x. B^fS^MSID 

K3 0 0A(1. ^iflcRlC^jC-reM^mili-iii^-r-^ 

mm^mm^v^y hi.x. z<d'^. ii^cosj^sjf^^ 
froxstiftxL^^tT^ao iai5*^. m5(Dmmizim 



(16) 



29 



(0 1 0 3 J 1^ 1 5{c:;feV^X. ^TFT 1 0 5 0)^—:^ 

ir h^lPe^T r {C:Jo V ^X<n7yr ^ ^ -f h fji^m^Xh 
^ ^^^v^^:^!/-^ 4 0 OT'^^^n^J: 5 I- 

>^mt^j:oX. y-irix h®EVrest^5#y?->$^|gl 0 

2tCtt*^$;M'6o *^^igib[H]3&l 3 OBJ-±. y 

ir5/ h^>r^i^^<i^Cr;0STi5'x^:/lc:/^^<b. UX 
/c/55or. y-t:>> h^^^^^^^-^Cre^r^T"^:?'^ 

m^^i^MLXi^^. ^mmmmJEv com t LXi^fvim 

itL^mmt Lxinmitir:6(D\z-\-^fj:iEm\^(om&^m 

tfj;v\ /^4b\ bairns 2 0 1 ^:»Sy LX^SI^<?)3>tijm 

[0 10 5] B : m2mmmm 

(A) |;i^$n^yir>y hfjf^^trofc^. 1^111(7) 

(B) T'^^tt-^J: p^'^S^iZ^^itif^^mv ^^M® 

^^f:Mfr-rs^l-. Pi®^ft^;i50fte (H) -f^c^l;! 40 
[01061 L.;?)^L/^;DS^. 1 
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(B) {cmirx b \z.m.^mm=^ 3 (on^'mmmm^'ii 

1 6 (C) J: 5 3 (nn-m^fii{^n 

^i?$::^f&];w^3/4^X*^il)$^Si^^^M;^sfc^^ 

miE^iij^m^i 10 4 ic^s LxmM2*:ib«^^ a ^^f^ 

[0 10 71 (1) mmm^^mmm 

mmm^^tiimmms o i A{rov>xis^gg-f 5o is 

1 7 |:i®^M-^^3l[Hl^ 3 0 1 AC0lij5fe<^^i*>^P 5/>5^ 

BlXfo^o wCD|ll{;i^-rJ:5(-. U^tt-^^MtalSS 3 0 
1 A*:±. A/D^JfeSl3 1 0. ttiE&|53 2 0. S»S!53 
3 0. 3l^^f|53 4 0«r{ii;tXV^6o ^SFP?!i^'b«iS&^tt^ 
HJ^ft^V I DUAyv^i^^S 1 O^^LXA;^®^ 
7'">5'D i n^LXttjEa3 2 0tw«*&$tt6o MjE^fP 
3 2 011. ROM^^#LX*5!9. AJ^U^'T — D i 

n >-^ffljE^(DffijE^M^IS LXiil^-r^-^ D v <^ 

[0 10 81 ia»Si5 3 3 0*1. ;^^]) 3 S 1 tm 

aL«3 3 2i:«;tXV^6o pi^T^- D v H 3 3 

2(D-:^(DA;^iffi-7-<i!7<^y 3 3 1 tcW?;a$ti^o 
y 3 3 1(1. «^m:7^-/^KX#iitt'ff^ff 
^7 -yv KXicttiibj^^tT 5 B 1 :7 ^ -/I. Kp« ^ y 3 
3 1A^. fi^^^'^-yvKXigaiSji^^tT^--:^. i^m 

y ^ Yxm^hM\^^n 9 2 :7 ^ -/V kp< ^ y 3 3 

1 B<fc^l^#;tX^/^6o ^<7:>;^^y 3 3 1 (cJ:oXiir^x 
V ' h bXj^g^S 3 2 0te*0A;'jiiS^lc«)^$n 

[0 10 91 2ktC. ^g^3 3 2tl. M«x-^D v;6^ 

^^^L. ::tL^ii^?H53 4 oicm;^-r^o ^^§15 3 4 

0 Jl. y ir >y VWfm r l;::}oV>X y 5^ hx — ^ Drest 

gj^l/^y'-iJ'D v' ;^5^ffib/^V>c0X\ MS^3 
3 2(D{t!i:^(OA;^dSd^lc*i. x-^ffi^^ 'o' ^/^^i?' 
%-^-^'bm^^k\^^^Xb\^floX\^h. \.tz.ii^o 

[0 110] cicx\ SMM^y'-^Dw' ^^&(Dm 
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lo 1 1 1] :^mMmm(Dmm\B\^i^xx)^y'-^m^^ 
[0112] B-i :^2 mmi^m^^^-r ^^t^m^ 
<cov>-cuiM-r-5o IS 1 snmmtB^^fi^mm^s o i a 

^#08. Loo, mi^comm^mm-r^o 
[0 113] ^-f. ^Mt o\z^\^^x. m^^w^m^m 

V^r. iii«ff^^3®IHK3 0 1 Ad. y-fe5/h-r-^D 
rest^i :7^->'PK»!P^m;^-f 6o r(DJI-&5/ hSSKT 

Cfz y -fe: s/ hSJE Vrest^^-r-^^ 10 2 20 
^^«ft^ibli]^ 13 0 1 0 1 %:mkm 

loi 14J mz. ^Mt 2\cm^t. w^MimTwfA 
mih'ri>o z<D^T2<mf^Tvf{zhoxn. mwm^^m 

d t vx'f-^t^mmm^i 4 0 Aic#^^$n^j^^^. 
g^^^^pgi^tcjs cfcW£i)^^mmmm 104 jcis^ 

X. ^^pg^J10% (fc'SVMllOOro) lr/^oTV>^ 
[0 115] C(;)J:5(wLX. ftfiJ<^>^>f-/v- KX*M^ 

ly^—Jl^VF 7i^X(DMfM\Z^\'^XWil 9 (A) (C:^ 

■t<J:5t-vi. v2. V 7 tv^ofcctptc^^b-fS 

^r-f-tiff. ^5>p^iimffiv d mm (b) ic^-rvd 

1. Vd 2. Vd 7 t^^^o 

10 116] ^Mt b^^cDi^i^mmrhi't. u 

m<omyi:mmTvix*m^7^^tifcmiisi^^^'t^Mmx* 
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i.tit^ox^^mm\zhoxn. »±mm^mB^ti^ 

lo 1 1 7] B-2 : S^iA^^ftff 

*5XT. ^^pgia^o% mxfom^i*»a^^3^5iif^ 

mmio4m\zh^) fi^h. 100% (*gT(^m^»ib 

^+V100, ^/c. ^^P&i^^l 0 0%;6^^0%--'^>(t:$ 

^ss-g-icie^s^jTm/E^-vioo^^-rr i: ic-rs, 

[0 1 1 8] 1--Xn(i. 1217 (P) 

— (R) iZ^i-y^—^V c 1 c n *rDXA^^Lr 
:^^$n-5<DT% j #Sc7)x-tJ'«|l 0 2tc#t*&$n-5' 

T^'-^ift^^x j (DMBi^. m 2 0 ic::^-r J: 9 ic. mm 

3 ^T*(?)*#^M r >^^^T b ^c*^v^T*3im^!imiEVco 

-<T5 0%MoXV^6<^T. H^Pgs^H/EV dij(Dfii: 

-r;n.j^. [^[ii(c-,^^^x^-rj:^i--vioo^/^^o 
[0 119] c : 

p>^t*^o Bi^m?i^ffi<7)m^*«j^^gai^*?orji. 
Msm<ii 0 4i;i^^mm^^;bDLT. 

mm 10 4 tc^iim^smjE vcom^BJ^D uts^^sj^k 

A?). iii«fi^M3®lfiIK3 0 0 Al;i*3i>T. tSttt-J:6» 

10 12 0] \.ii^\.fi:ii^h. ^mk2<r>1^^mi(r>m\^ 
J:oTft. mfECac!b3|a:T-3t?)jli!i^i:i6$^-5(7)tcS^ 

rpi^^-r5#^t$)6. ±aiUfc«fijTitm^e^c»jm^3 

;d^lif^mill 0 4?0^^^iimffi2 0 1 \z.n\'ix^mt^ 
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[0 12x1 f^smmmmn. z<D^^t£m7r:mt&(Dm 
mm\mf&^tix\^^o 

[01221 C - 1 : B«I8^^SIbIK 10 

[01231 1^ 2 1 t;i^-r J: b \^n^^^^nm^ 3 0 

OBtt. A/D'Sm^3 10. *iiE|fP3 2 0. U^WE 

3 10^^ LTA;^lf«x-^ D i n t LTMaESJ 3 2 
19 . A;^ M^T^- ^ D i n \z.iS 20 
[0 1 2 41 »JttmjEv'-i$'^Jqfe§B3 3 0fl. ^(^rtSB 

# -5 X ~ ^ iC ^ « t T IE ft r 6 r - y ^ ;t u T 

[0 12 51 mmm&y'-^Dsn^ w^-r^ 

^Ji!imJBEVs{C>itJ6-t--5t>t^r'fc»?s «^»cife3(a^ 3 <^ 30 

5)'»^iicm^^#^'r6r:<k^<f±uxt>. m^Scib 
T # ^ ^ Hi -r <^ 5 t - U X V ^ ^ . 

[0 12 61 ^Wla53 4 OH. Ii)2 2^c^-rJ:9 

-So iil^x-^?^D;D5 6 If Sltdm/Er - D s 6 
t'y hT-feS^-rn^f. ^fir'-tJ'Dmlll 2 If 5/ 
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[0 12 71 C-2 : -r-^j^^iijlHlK 

-r-^ISmtblHlSSl 4 OBirovN-ciSi^i-So m 

2 SHr'-^i^lgKlfil^l 4 OBcr):/n y^mX^h. 

f"l 4 2 B:fc^J;t>*M 2 7 5/^1 4 3B;JSi 2 fc'-/ h(30x 

il«[HlK 1 4 4 !9 l-^^lHl 

SSl 4 4 B^fflV^6.fe^^V^T. ^l%M^%(Oy'—^ 

wmwm^i 4 0 A<^lR)#^c1tJ^$tl■rv^6o 

[0 1 2 81 Hi ^^yf-l 4 2Bfl, 12Yfyh<D^M 
y^—^Dm^^-/^LXj^mikm^y^—^Da 1 a 
n ^^^ijc M2^-/^143B fi,^fl(I^iif^-r-^ D 
a 1 --D a n ^i^MilkMjMLy'—^ D b 1 b n ICi^gl 

2k®^-r-^Db I'-Db ndLTV^^o 
[0 12 91 !12 4fi. iltRlHlK 1 4 4 B iOpJW 

^^^^-hXh^. g]2 4t^^-rJ; 4 4 

il^::x3::iy hUl-Untl. T ^ ^ i/M^ 

c b:j6j:t;5^jtb^-r ^ v^m^c s lcs^v^x. *iim 

/Er'-^ Dcom t ^Mf- ^ D m ^It^-f ^ iU^x 

T;^^-f ^ >-^m^CbJi. ±aiL/ci^lS^Jfefl^S^P 

*iim/E7^~^Dcom^il^-r6^rBll;ii^v^xco 

[013 01 il^[Hl^l 4 4B(i. ^m^t^ti,\:Lnr 

^jibmJE'T^-^ D s ^m^mti < *:»xx««e/m r:^ 

[01311 mX}it. la 2 5 IC^^ J; 5 fc67K¥* 
^fflP^^r*5V^X. i#e<7)Tl»l^^S/ hU i IC i#@CO 
]8l)l^klf^7^-^Db i h LX^fiv^-^Dm i 
^^tz.h^h. z^W^. liftleJKl 4 4B{c|i. 

i im^^f\^. u^m&mmf^T s (rfcox«^j«j^ 

^Ds i^Sil^^tL. n^<4T7snmTh\^^ 

oXH. iE/^>rT>^^>r ^ :^^/m-^cb;55rt^7^><>^i: 
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[0 13 2] z<Dj:v\:ii^xmn^tifcy'-^n. m2 

ft^X 1 n ^ UT^-r-^ift 1 0 1 l:itb;^ C 
1 0 1 3 3 1 C - 3 : m^acB^:^y^^B<^Sjf^ 

t-. B^mi^i 0 4lcmw^tt^LMSI«l£^m^lFB^^- 
[0134] m 2 6 nrnThmm^^i-f^m^mmm^m 

[0 13 5] j 0 2lC'S^|&^n^y^- 20 

3 ^^f^^^ijT 4 tiX(Dmy<^ r:^M^T b iCi^V^T^al 

[0 13 6] ^jt. imn(oM^mi 0 licm'^^ti^ 

3Jl^l^7K¥^^SSr«1{-*^v^T;^->'^S^/^'9. (If^P 30 
iji^W^mi^ 10 4 ICJI, mmr 1 j&^^^^iJT 4 

:i(7)mxith^^^m(oh^m^mmi^^^^x. m 
mmmi 0 4\zLm^^w^Lx. mmm^^mmf±yij 

[0 13 7] mmpij\^^n^m^^W}n^3(D 
mi^t^ni:>tix\^^^f)^h. ^^(T nc*3v>'c. iirspij 

t^mM^tt^^ 3 fipJ^mS 1 0 4#J{;i^T|4gUXV^ 40 

-60 cco^^. iij3^l;<8ii 0 4icpg^l;i£Vij;5s^n^jn$ 

tt^i:. K^mffii 0 4;{)^b*am<i2 0 i-^fpiftTm 

[0 13 8] ^LX. ^^!lT2l;i^^a:. IS^m® 1 0 

4 \:imWjmJ£v s ^sW;(/0$n5o ^jaSJS V s cofiifl. 

itm {;iPn^jp ^ n ^ P^^m/E V i j t7)ffi(;ii£: CX^^ $ 

m^mwin^ 3 tc{:^ii^@4ii 10 4 ;&>e>^iim4^ 201 50 
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^\^nX<D^ a-l^t}f)^^i^^\^X\^^tc(DX\ ^K^nh 
[0 13 9] r.(DffllbB/EV stl, i^t>ny'iy-^tl. 

xm»*i(i«^3tcf^ffl-tst>c/)Xfc'9. jgti)*r&i <t 

l-ct !9 ^ ifmJEPPJUPXI^T s (Df^Jf^MT 3 ^Xl;i®^ 
[0 14 0] ^bX. ^^'JT 3 1^:^-5 ll^^ffil 0 

mmi 0 4 ^^jims2 0 1 t(DmSii)^—^\^x^ mm 
^mi^wm^tixi^^tcm^^tkm^'^^ c ^ ^5-e# 60 

:ltL^:lJ:•9. tft l o s^^y^^K^ldUX^M^Pij 
^ 3 (^^KW^'^ftffi^i^l^-r S t ;55xt So 

[0 14 1] :i<D^^\z:^^mmm(r)m^7hmmchox 

5-. mmw^v s%:mn'r^:it\^x^x. m^^mm 

^3(Dmm^m^^^xw±^^^(Dx\ ^mm2(D'^ 
mmim-^\^^m^xh^xi>. m%^mni'3(Dm^ 

[0 14 2] D ; m4mMmW, 

±m(r>mm^m\^^^^x\'±. p&mm&^m\iLx\^^fc 

[0143] D- 1 : mwm^^mm^ 
*-f. m^it^^mm^3 0 1 B^;lov^xt5^pJi-6o la 
2 7 fi(ii^fi-^^^[H]gs 3 0 1 Bio^^cr y^mxho. 

[0144] mmmMy'-^^^^ 3 5 0 Ji. -tcot^SP 
izm^MBf-^ D s co-r'->$^1tt^M5)'iif^7'->5? d d 

9 #6 7^- ^-(S <t m#ft Xl2ttt-'5 T'/i-^^ 

->^/Hcrti^-!rxLX$iJ»m/E'7^-^Dd s^#'5<J:5 
Jc/j^oXV^6o 'i^i. T'/H^i. RAM-^ROM^CO 

mmmm^ ^ ox«^$ nx v ^ 60 
[0145] c c:x% mmm&y'-^D d s ji. i^^-r 

ir. ^^tJc^iicm^^w-^-r^c^^i^^ux^b. 

^311. ^19], ^5)^!5g^m/EVdlcjCC^cm#I^J:oX 
#x^n'5t?'P-^^;^lrJ;oXS^i!ibXV^$;5^e)> -i^^o 

iS^^mt^^h^. m2{z^(Dm^^mn. m^^W}m'^3<D 
mm^^/i^^-. »:W'rtii:im^mMmmvd\^ftFcx 

S^Sr i:lc/j:6o ^CX\ *l|j!f6?l^ffiirfcoXH. ^ 
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[0 14 61 y'-^mmmm^. mm,^^um2mmm 

[0147] D - 2 : m^^Kji^M^^ftf^ 

SB^^^-f ^ ^^^-^^ ^^^^^^^o --"C'f^^ itrj^J 

^fc. w(o^jTii. iEtff(7)>'>f-/V'K^-*5v^-c^i^^pij 

til 0 0%(D^m^^^^^M7]<Lfc'h(Dt'^^o j 

(^x-^ISl 0 2lctt*&$ti6-r-^^tf^X j oSiE 

-<T 5 0%MoTV>-5(7)T\ S^J^PgaHm/EV d i j<D<i 

S.ffi<^:7^-/wKT*^^-r-<^P&P;«»^o%X'fc6^ 



j (DWJ^n^mWMWL&y com t^£^ 
[01481 E : 5 lllfe?f^ffi 

E-1 im^mm so 
^i^jif6j^s<om^*iiiis^^si-*>orfi. i*¥^ 

[0 14 91 ^ti\:iM\^xmsmmmm\^^^M^^W} 
mm-^m^jt^o ' 4o 

[01501 E - 2 : ^ft:Sjf^ 
K3 0 0AH. V-^y hmmr v\^V^y h'f-^Dre 

[0151] mj2^mmn iy^-/u K*<4(^pg^ 
m&mmmrv f ir«i/MTj^»iPBnb f ^-e«^$ 
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^li^mSl 0 4IC|5g^m/E;J»5Sl*P$ix6p fcfc 

\^x^mm^^&ycomii^^mmw^i 0 4\::mn^ti 
[0 15 21 m^ur >^mmrh f ^^otji. 

M/<>rT>^^>f ^ >^^m^Cb;dST^J^x^yi:7teS 
-C. #iil^m<il 0 4lC*afiffi®ffiVcom;55^»$n 

nmffivcom^iij^m^ii 10 4 \zm\i't^o 
[0 15 3] i^nmmTMchoxn. mmmm 
10 4 t^mmm2 o i ^(^p^ici. 

[0 15 4] -^UT. #m»iP^l-fcoXfl. ft-S3<7)H^ 
[0 15 5] E-3 : S^jZ^^ibf^ 

[0 15 6] j #gcOx-^^l 0 2|rttt^$tL6^^- 

mmmr v f tcfooxii. i yi^.w^Tt^mmm^mt't 

\ii^T^'T4'f (HU^/w) hfSiht^h. mmm^^'LS 
^^pj^PijcDU^mffii 0 4lc:^#3i^nSo ctLt;iJ; 
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